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GLOSSARY OF TERMS 

Resource allocation 
Health planning: An organised approach to reach specific objectives for the use of 
resources in an efficient and suitable manner.  
 
Benchmarking: Measurement and comparison of the health performance of different 
populations against each other. 
 
Health equity: Fairness of health and healthcare quality across different populations. 
 
Summary measures of population health 
Disability adjusted life years (DALY): A summary measure of population health 
which is quantified by the future stream of life lost due to premature mortality 
quantified as the years of life lost (YLL) measured against a standard life 
expectancy, combined with the loss of healthy life due to disabling consequences of 
disease and injury, i.e. years lived with disability (YLD).  
 
Disability weights: These allow the YLL and YLD measures to be combined based 
on the common metric of time by assigning values to time spent in different states of 
ill health, relative to time spent in perfect health or time lost due to premature death. 
 
Discounting: The future stream of life lost as measured by an incidence YLL can be 
discounted to give a net present value of life lost in the future. 
 
Age-weighting: This involves assigning weights to different age groups, where 
higher weights are assigned to persons in their economically active age compared to 
children or persons in older age.  
 
Avoidable mortality: Causes of death that result in premature death and could either 
be averted through timely access to quality medical care or through effective public 
health policies for disease prevention. 
 
Amenable mortality: Diseases which should not lead to death in the presence of 
timely and effective medical care.  
 
Preventable mortality: Diseases which should not occur nor lead to death in the 
presence of effective preventive public-health interventions.   
 
Excess mortality: Quantified as the potential reduction in mortality that could occur 
if the entire population had the same mortality rates as that of the best performing 
population. 
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ABSTRACT 

Background 

The literature suggests that burden of disease information is not used in health planning 

in South Africa. Disability adjusted life years (DALY) appears to be an ideal tool for 

decision makers since it combines mortality, morbidity and disability into a single unit. 

However, the DALY has exhaustive data requirements, needing subjective value 

choices, which could influence the overall level and ranking of DALYs for specific 

diseases; and requires disability weights to combine mortality and morbidity data. The 

use of mortality data can be enhanced by considering the causes amenable to 

healthcare and causes preventable through public health interventions.  

 

Aim  

The aim of this PhD was to explore the plausibility of different measures of burden of 

disease for the different requirements of health sector planning and performance 

monitoring in South Africa with the view to enhancing the use of burden of disease 

information in health sector decision making. 

 

Methods 

A framework was developed incorporating the domains of measurement in the health 

system and the stages of planning including a situational analysis, decision making 

and monitoring and evaluation. Secondary analysis of the mortality estimates from the 

2nd South African National Burden of Disease (2nd SA NBD) and non-fatal injury 

incidence data from the Ceres Non-fatal Injury 2008 study was undertaken to 

investigate the effect of different choices of discounting, age-weighting, standard life 

expectancy and disability weights on the level and ranking of different causes based 

on the years of life lost (YLL) and  years lived with disability (YLD) components of 

the DALY. Disability weights were derived from the Lavender Hill Health State 

Valuation 2009 survey, using a probit regression of pairwise valuation health-state 

choices, and compared to the Global Burden of Disease (GBD) 2010 estimates. A 

lowess regression was used to regress the probit coefficients against the logit-

transformed 2010 GBD disability weights (GBD 2010). A list of amenable and 

preventable mortality causes was developed by adapting the frequently used Nolte and 
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McKee (2004) and Page et al. (2006) lists with input from local public health and 

disease-specific experts. This was applied to the 2nd SA NBD estimates so that 

benchmarking approaches could be investigated. 

 

Findings 

The ranking and level of the DALY is impacted by the choice of life expectancy, 

discounting, age weighting and disability weights. There was only moderate 

correlation between the disability weights of the local health state survey and the GBD 

2010 study (R2 = 0.44, p < 0.05). 

 
The amenable and preventable lists consist of 45 and 32 causes, respectively. 

There were high amenable and preventable mortality rates and proportions. Large 

disparities were found in amenable and preventable mortality between provinces and 

race groups. When assessed against European Union (EU) and Organisation for 

Economic Co-operation and Development (OECD) countries, South Africa performed 

poorly, with both amenable and preventable age-standardised death rates (ASDR) 

being more than twice those of the worst performing countries.  

 

Conclusions 

The YLL is useful for disease priority setting, since it provides a guide to what is 

achievable through good health promotion and disease prevention strategies, but it 

requires a standard set of value choices. The DALY might be less useful for 

geographical resource allocation in data sparse settings due to its exhaustive data 

requirements. The DALY calculation also requires the development of local disability 

weights if it is to be valid. 

 

Amenable and preventable mortality should be more widely used to assess health 

system performance and public health intervention effectiveness, benchmarking and 

resource allocation. 
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1 INTRODUCTION 

1.1 Background 

South Africa is an upper middle-income country with a gross domestic product of 

$6161 per capita in 2017 (World Bank, 2018). The country is situated on the southern 

tip of Africa and consists of nine provinces across a land area of 1 220 813 km2 (Stats 

SA, 2012). The first democratic election was held in 1994 and ushered in the post-

apartheid era with a parliamentary system of government that is still in place. The 

current estimated population size is 57.7 million with 29.5% under 15 years of age, 

65% between the economically active ages of 15 and 64, and 5.5% older than 65 years 

(Stats SA, 2018). South Africa has high rates of unemployment estimated at 26.7% in 

2016 while people living in poverty were estimated at 55% in 2015 (Stats SA, 2017). 

The Gini coefficient, which is a measure of wealth inequality, was 0.68 in 2015 based 

on income per capita, making South Africa one of the most unequal countries in the 

world (Stats SA, 2017). Inequalities are also evident in health outcomes by province 

and race (Msemburi et al., 2016). The country can be considered rich in health data 

but the quality of the data is poor (Joubert, Rao, Bradshaw, Vos, & Lopez, 2013). The 

initial national burden of disease study for 2000 (NBD 2000) dealt with the poor 

quality of mortality data by adjusting Statistics South Africa data (Bradshaw et al., 

2003). 

 

The NBD 2000 estimates, based on country-mortality data, indicated a quadruple 

burden of disease with high rates of infectious diseases, chronic diseases as well as 

injuries, while HIV/AIDS accounted for the majority of the burden (Bradshaw et al., 

2003). The 2nd SA NBD study indicated that, despite declines in rates of injuries 

between 1997 and 2012, health outcomes increased to a peak in 2006 and all-cause 

mortality rates were still higher in 2012 compared to 2007 (Pillay-Van Wyk et al., 

2016). The quadruple burden still persists with non-communicable diseases such as 

stroke coming to the fore as a leading broad group of mortality (Pillay-Van Wyk et al., 

2016).  

 

This burden persists despite indications that healthcare funding is on par with 

more developed countries. As a proportion of gross domestic product (GDP), total 
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healthcare spending in South Africa was 8.9% in 2014 and increased by 2.1% between 

1995 and 2014, while health expenditure per capita was $1172 per capita in 2014, 

which is higher than most developing countries as well as some European countries 

such as Romania and Turkey (Global Burden of Disease Health Financing 

Collaborator Network*, 2017). Relative to other countries, the burden of disease in 

South Africa is much higher than the global average highlighted by four colliding 

epidemics, i.e. maternal, newborn and child health, HIV/AIDS and tuberculosis (TB), 

non-communicable diseases and violence and injury as indicated in the Lancet series 

for South Africa in 2009 (Abdool Karim, Churchyard, Abdool Karim, & Lawn, 2009; 

Chopra, Daviaud, Pattinson, Fonn, & Lawn, 2009; Mayosi et al., 2009; Seedat, Van 

Niekerk, Jewkes, Suffla, & Ratele, 2009). 

 

The divide between the private and public sector supply of resources has been 

provided as a possible reason for the poor health outcomes with shortcomings in the 

public healthcare sector, on which 85% of the population is dependent, such as an 

inadequate number of general doctors, specialist doctors and nurses (McIntyre, Thiede, 

et al., 2007). This also plays out in the huge disparities in health outcomes which have 

been noted between geographic areas and race which are proxy indicators of socio-

economic status. The poor health outcomes can also be attributed to the explosion of 

the HIV/AIDS epidemic, for instance, the under-five mortality rate increased between 

1990 and 2000 (Sanders, Bradshaw, & Ngongo, 2010). However, more recently the 

under -five mortality rate has steadily declined, which coincides with the roll out of 

the prevention of mother-to-childhood transmission (PMTCT) national programme 

and the provision of anti-retroviral therapy (ART) (Dorrington, Bradshaw, Laubscher, 

& Nannan, 2016). However, there are also issues of poor stewardship. Schneider and 

Barron (2008) indicated that the poor health performance is also indicative of the 

misalignment of primary healthcare and priority needs, lack of accountability, weak 

monitoring and the inability to institutionalise the district health system. 

 

Government interventions have been implemented post the democratic elections 

in 1994 to reduce inequities in health and wealth, which include the introduction of 

free healthcare to vulnerable groups, the expansion of the range of health programmes, 

the revitalisation of hospitals as well as the primary school nutrition programme (Van 

Rensburg & Engelbrecht, 2012). 
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1.2 Using burden of disease information for health planning 

Information on burden of disease is an integral part of a health planning process as it 

informs the health needs of a population which should be used to make decisions on 

how resources are spent. Health planning for the purposes of this thesis refers to 

allocative planning defined by Green (2007) as “a systematic approach to attaining 

explicit objectives for the future through the efficient and appropriate use of resources, 

available now and in the future”. 

 

To allocate limited resources to different types of care, different levels of 

healthcare, different specialities and different health problems requires decision 

making tools to assist the health planner. Summary measures of population health such 

as the disability adjusted life years (DALY) are a relatively new development to 

measure population burden of disease, and are ideal since they combine mortality, 

morbidity and disability estimates into a single quantity (Mathers, Vos, Lopez, 

Salomon, & Ezzati, 2001), so as to rate diseases of priority for health planning 

purposes. DALYs can be used by health decision makers to assess areas of disease 

priority, monitor the impact of health programmes and guide health resource 

allocation.  

 

Health planners may also need to include factors such as efficiency and equity 

which requires more sophisticated health planning tools. Needs based formulae are 

used by governments around the world to distribute healthcare resources to different 

geographical regions in an equitable manner based on the relative need of each area 

(Penno, Gauld, & Audas, 2013). This approach can be used to identify existing 

inequalities in distribution of health resources between regions and set equitable 

targets. Measures of need may include factors of predicted healthcare utilisation such 

as age, sex, and geography, premature mortality and morbidity (Penno et al., 2013). 

Cost-effective interventions have been used to address the leading causes of burden of 

disease for identifying an essential package of healthcare (World Bank, 1993). It is a 

useful approach for disease priority setting and resource allocation in low resource 

settings (World Bank, 1993). This approach requires the assessment of the burden of 

disease experienced by a population, which is followed by a cost-effectiveness analysis 

of the most frequently applied health interventions, with the most effective packages 
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being adopted as part of the universal package (World Bank, 1993; Jamison et al., 

2018). 

In addition to resource allocation and disease priority setting, burden of disease 

data is required to monitor the quality of healthcare performance. Specific indicators 

have been identified to monitor performance and have been used in various settings, 

i.e. mortality indicators such as ischaemic heart disease death rates, life expectancy 

and perinatal mortality rates (Nolte, Bain, & McKee, 2009). More complex indicators 

have been proposed to assess the whole health system such as the disability adjusted 

life expectancy proposed by the World Health Report of 2000 (World Health 

Organization, 2000; Nolte et al., 2009). Amenable mortality has emerged as the most 

commonly used indicator to assess healthcare performance because mortality data are 

routinely available, it is relatively easy to calculate and it estimates the performance 

of the whole healthcare system (Nolte & McKee, 2004). For similar reasons 

preventable mortality can be used to assess the effectiveness of public-health 

interventions. 

 

The South African government operates under a decentralised decision-making 

structure (McIntyre, Chitah, et al., 2007). This means that health planning needs to be 

considered at several levels (Benatar, 2012), with no evidence that burden of disease 

information is included in decision making (Stuckler, Basu, & McKee, 2011). At 

national level, block grants are allocated to the provinces, which are calculated using 

a resource-allocation formula, but this does not include information on the burden of 

disease. The provinces seem to allocate resources to the various districts based on a 

historical incremental budgeting approach, while the districts have the power to act 

autonomously. The decentralised structure leads to a fragmented provincial and district 

healthcare delivery which contributes to geographic inequities in health (Van 

Rensburg & Engelbrecht, 2012). In addition, there is little evidence that suggests the 

use of burden of disease information for monitoring purposes.  

 

Stuckler et al. (2011) showed a negative correlation between health financing 

and burden of disease among the different provinces between 1996 and 2007, 

indicative that burden of disease information is not used for health planning and 

prioritisation. Furthermore, resource allocation seems to be inequitable, with health 

financing being inversely proportional to need at both health district (Thomas, 
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Mbatsha, Muirhead, & Okorafor, 2004) and sub-district level (Scott, Stern, Sanders, 

Reagon, & Mathews, 2008).  

Part of the reason for the limited use of burden of disease information in South 

Africa might be the limited availability of good quality information. There is a general 

lack of reliable incidence data on non-fatal health outcomes and poor quality of 

mortality data from vital registration (Mathers, Fat, Inoue, Rao, & Lopez, 2005; 

Joubert et al., 2013). However, Joubert et al. (2013) have indicated that the quality of 

the vital registration data has improved between 1997 and 2007 and incidence on non-

fatal health outcomes can be estimated using a modelling approach (Murray, Vos, et 

al., 2012). Therefore, combining mortality and morbidity estimates into a single unit 

is feasible, but requires estimates of the disabling consequences of disease to be able 

to combine the two estimates.  

 

There has been some development in evaluation and metrics in South Africa. For 

example, the initial national burden of disease study used the DALY to estimate the 

burden of disease, while years of life lost has been used as a measure of premature 

mortality in the Western Cape local mortality surveillance, District Health Barometer 

and 2nd SA NBD study (Day, Barron, Massyn, Padarath, & English, 2012; Groenewald 

et al., 2012; Massyn et al., 2013; Pillay-Van Wyk et al., 2016). However, the burden 

of disease information should be extended to include information on disability. There 

is also a need to further explore the utility of burden of disease data for the different 

requirements of health planning.  

1.3 Problem statement 

There is no clear description in the literature of the best health outcome measures for 

the different requirements of health planning, such as disease priority setting, 

identifying health needs and inequities or for measuring the performance of the health 

system. The disability adjusted life years (DALYs) measure is commonly used to 

estimate population health and guide resource allocation. However, its utility for health 

planning in South Africa should be tested. Firstly, it has exhaustive data requirements 

including morbidity data which are scarce in South Africa. Secondly, it requires 

subjective value choices on parameters such as life expectancy, discounting, age 

weighting and disability weights for the calculation of both the mortality and morbidity 

components. The different value choices could have different impacts on the overall 
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level and ranking of DALYs for specific diseases which may be misleading to health 

planners. The DALY also requires a disability weight to combine mortality and 

morbidity estimates into a single unit, but it is unclear whether the global burden of 

disease estimates can be used or whether local empirical disability weights are needed.  

 

There is a dearth of indicators that measure overall health system performance. 

Complex approaches that require extensive data requirements and skill to analyse have 

been proposed but may not be feasible for use in South Africa considering the paucity 

of reliable burden of disease information. Mortality data are routinely available in 

South Africa through the vital registration system and can be aggregated into causes 

that are amenable to healthcare and causes that are preventable through public health 

interventions. Amenable and preventable mortality only requires data on mortality and 

has been used by various studies as indicators of health system performance and public 

health intervention effectiveness respectively. It is a convenient indicator to measure, 

however, an amenable and preventable list of conditions is lacking for South Africa. 

International lists exist but their appropriateness for the local disease profile is unclear, 

while their usefulness for resource allocation should also be assessed. 

1.4 Rationale 

Using burden of disease information as evidence of health need and performance is 

required in the context of the high relative burden of disease combined with inequities 

in health and limited health resources. This is exacerbated by a government that does 

not seem to use a formal approach to distribute resources efficiently and equitably. 

 

Although the DALY has been used for burden of disease measurement in South 

Africa by various studies, an assessment of its utility for local health planning is 

required. An MPH thesis (Schneider, 2001) explored the use of the DALY as opposed 

to mortality conditions alone for setting of health priorities. This was done by assessing 

the correlation of the DALY versus the mortality component for 68 disease conditions 

and indicated that mortality cannot be used to predict morbidity as the morbidity 

component constitutes a large portion of total burden. An exploration of the usefulness 

of the DALY for health planners in South Africa is needed, while local disability 

weights are required to assess whether it should be used to calculate local DALYs 

instead of the GBD estimates which are claimed to be universal. 
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There is no evidence of indicators being used that monitor the performance of 

the whole health system in South Africa and in the context of the pending National 

Health Insurance (NHI), the Sustainable Development Goal (SDG) of providing 

healthcare for all and the re-engineering of primary healthcare, it is necessary to assess 

health system performance in the current context and establish a base from which 

targets can be set. Amenable and preventable mortality are commonly used to assess 

healthcare performance. A quantitative analysis of amenable and preventable mortality 

is needed, which to the knowledge of the PhD candidate, has not yet been done in 

South Africa. There is also a need to assess inequities in health using amenable and 

preventable mortality as indicators since the premise of the NHI is to provide quality 

and comprehensive healthcare for all, which should equalise access to healthcare and 

ultimately reduce health inequities.  

 

Data already exist which can be used for the analysis of DALYs, disability 

weights and amenable and preventable mortality. The 2nd SA NBD has addressed the 

concerns of the quality of the vital registration data by adjusting the Statistics South 

Africa (StatsSA) data for incompleteness, the high proportion of ill-defined conditions, 

the misclassification of HIV/AIDS and the lack of manner of death for injuries. This 

study has estimated the level of mortality at provincial level and can be used as a 

foundation of burden of disease information by decision makers for health planning. 

It can be used to assess the valuations on the mortality component of the DALY, as 

well as the analysis of the amenable and preventable mortality.  

 

To assess the valuations on the morbidity component of the DALY, the Ceres 

non-fatal injury data which were retrospectively collected from hospital folders can be 

used. Data on health state preferences and time trade-offs for selected conditions have 

already been collected from a representative sample of residents living in Lavender 

Hill. The Ceres non-fatal injury and Lavender Hill health state valuation studies are 

described in more detail in section 3.3. The data from this health valuation study should 

be analysed and compared with GBD disability weights to assess the applicability of 

the GBD disability weights in a South African setting.  
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Various data inputs are required to facilitate different types of decision making 

for health planning purposes. However, a framework to guide the use of different 

burden of disease indicators for health decision making is lacking. A conceptual 

framework that illustrates the different domains of data required for the different types 

of decision making, based on the Health Metrics Network framework will be used to 

tie the different studies together.  

 

The Health Metrics Network (HMN) framework on the different domains of 

health system information will be used as a basis for the different domains of burden 

of disease measures that need to be considered for different requirements of health 

planning (Figure 1-1) (Health Metrics Network, 2008). The framework presents three 

major domains of measurement for health information systems, i.e. determinants of 

health, the health system and health status of the population. It indicates that indicators 

on health information are not confined to health systems alone but are also informed 

by indicators from other information systems. Health information systems can provide 

information for different requirements, including individual client service needs 

provision, measurement of health system service quality and performance, and 

measures of disease priorities. For the purposes of this thesis health planning refers to 

the role of the government in South Africa and is defined as a systematic decision 

making approach to using current and future resources efficiently and equitably 

(Green, 2007). 

 

The different requirements need a core set of indicators which is available and 

feasible for use by local health planners. However, a guide on such indicators and their 

use is not readily available. Population health status is influenced by determinants of 

health and health system domain factors, while determinants of health also influence 

the health system per the health systems framework. Health planners require 

information from all the HMN framework domains for the different requirements of 

planning. For instance, health planners generally use information from the health status 

domain to make decisions on resource allocations by geographical level (Penno et al., 

2013) with consideration of equity which also falls into the health status domain, 

similarly disease priority setting may require information from the health status 

domain as well as the determinants of health domain, while health system performance 

assessment requires information from the health system domain.  
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Figure 1-1. Health system information domains 
Source: (Health Metrics Network, 2008) 

1.5 Research questions, aim and objectives 

The overall research question of this thesis was constructed in the context of the 

complex methodology of measurement of a DALY and the dearth of available 

morbidity data. There is also a lack of a framework of how burden of disease 

information should be used for the different requirements of health planning. 

Therefore, the overall research question of this thesis is to assess how burden of disease 

data can be used for health measurement and planning and monitoring of performance 

in South Africa. Research questions are listed below. 

 

1) Is the DALY measurable in South Africa and how do empirical disability weights 

compare to the GBD disability weights? 

2) Can the DALY be used for resource allocation and monitoring? 

3) Do we need an avoidable mortality list for South Africa, and can it be used to 

monitor healthcare system performance? 

4) Can avoidable mortality conditions be used for benchmarking, identifying equity 

gaps and resource allocation? 

 

The aim of the thesis is stated in section 1.5.1 while the objectives to answer the 

research questions are listed in section 1.5.2. 
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1.5.1 Aim 

The aim of this PhD was to explore the feasibility of different burden of disease 

measures for different requirements of health planning such as disease priority setting, 

measures of health equity and monitoring in South Africa as ways of enhancing the 

use of burden of disease information in the health sector. 

 

1.5.2 Objectives 

1. To compare ranking of causes of death and the level of the DALY due to 

different decisions on the value choices of a DALY.  

2. To derive local empirical disability weights and compare these with the 

weights from the GBD study. 

3. To develop a list of causes of death that can be considered amenable and 

preventable in the South African context and compare to international lists. 

4. To assess the level of amenable and preventable mortality and how it compares 

to other countries 

5. To identify provincial and race group health gaps based on amenable and 

preventable mortality as indicators. 

6. To describe the changes in amenable and preventable mortality between 1997 

and 2012 in South Africa. 

7. To develop a framework that indicates how burden of disease information from 

different domains of health can be used for different requirements of health 

planning and health system performance measurement. 
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2 LITERATURE REVIEW 

As a basis for the thesis, the literature review provides an overview of the various 

indicators used to measure population health with a focus on the DALY (section 2.3). 

It also gives an overview of measures to guide health resource allocation (section 2.4) 

and health system performance measurement (section 2.6). The literature is reviewed 

to identify the availability of reliable burden of disease data and evidence of explicit 

health planning approaches in South Africa in section 2.5. The history and utility of 

the avoidable mortality approach to measure health system performance is examined 

in section 2.7.  

 

Literature was sourced per the listed thematic topics using the Medline database 

of published literature via the PubMed search engine. Additional sources were 

accessed via the South African Medical Research Council (SAMRC) Library 

electronic resources (eResources), reference lists of articles and grey literature was 

accessed through the Google search engine. The references were managed using an 

Endnote database (Endnote X7.8, 2013) created by the PhD candidate. A summary of 

the observations from the literature review is provided in section 2.8. 

2.1 Burden of Disease measures 

Mortality statistics are usually the primary source of information to quantify the burden 

of disease for a population. The GBD 2010 study, for example, estimated that mortality 

accounts for about 70% of the disease burden globally when using disability adjusted 

life years (DALYs), a more comprehensive measure of the burden (Murray, Vos, et 

al., 2012).  

 

The ideal source for mortality data is a national vital registration system, which 

counts all deaths in a defined population (Setel et al., 2007). In the absence of such a 

system, mortality can be estimated from household surveys, censuses or demographic 

surveillance sites (AbouZahr et al., 2007). Mortality is usually measured by counting 

deaths or calculating the rate of death for a specific population over a defined time 

period. Aside from the overall level of mortality, a breakdown by cause, sex and age 

provides important information about the disease burden that can be used for planning 

and monitoring. 
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To understand the full extent of the disease burden, a measure of non-fatal health 

outcomes is needed to complement data on mortality. Morbidity is measured by the 

prevalence (total number of disease cases in the population) or incidence (the total 

number of new cases in the population) of a disease or condition. Data on the 

prevalence or incidence of non-fatal health outcomes can be obtained through disease 

registers, population surveys, health facilities or epidemiological studies (Murray & 

Lopez, 1996). However, data on the prevalence or incidence for most diseases are not 

readily available and for a burden of disease assessment are usually estimated using 

disease models (Murray, Vos, et al., 2012).  

 

In addition, the disabling effects of non-fatal health outcomes should be 

considered when measuring the burden of disease with different illnesses and disability 

varying in duration and severity. Disability is the umbrella term for impairments 

(World Health Organization, 2011) and the World Health Organization (WHO) has 

developed a disability assessment schedule (WHODAS), which is a standardised tool 

to measure health and disability. It applies the international classification of 

functioning framework (ICF), which captures the level of functioning in six domains 

of life, i.e. cognition, mobility, self-care, getting along/interacting life activities and 

participation (Ustun, Kostanjsek, Chatterji, & Rehm, 2010). 

 

Therefore, measuring the burden of disease using statistics on mortality, 

morbidity and disability can be become cumbersome when a large spectrum of 

conditions are assessed across time, populations, age and sex. 

2.2 Summary measures of population health  

Summary measures of population health (SMPH) combine statistics on mortality, 

morbidity and disability into a single, comprehensive and consistent measure of 

disease burden for particular populations (Mathers et al., 2001). This overcomes the 

plethora of health statistics and allows for easier assessment of the burden of disease 

levels for different diseases. SMPH can be classified according to two complementary 

approaches, i.e. the health expectancy and health gaps approaches (Mathers et al., 

2001). The health expectancy approach measures the average time that a person can 

expect to live in various states of health. It combines time lived in both optimal and 

suboptimal health and examples include the disability free life-expectancy, active life 
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expectancy and health adjusted life expectancy (HALE) (Mathers et al., 2001). A 

complex counterfactual analysis is required to estimate health expectancy measures by 

different causes of death and risk factors.  

 

The health gap approach is more commonly used to measure population health 

as it uses a categorical attribution to estimate single causes of fatal and non-fatal 

burden, as well as a counterfactual analysis to estimate risk factor burden (Mathers et 

al., 2001). The health gap is a time-based measure for quantifying population health 

and measures actual suboptimal population health plus premature mortality against an 

idealised goal. The most commonly used health gap measure is the disability adjusted 

life years (DALY), which is quantified by the future stream of life lost due to 

premature mortality (YLL) measured against a standard life expectancy, combined 

with  the  loss of healthy life due to disabling consequences of disease and injury 

(YLD) (Mathers et al., 2001).  

2.3 The DALY method 

The DALY was introduced in a report by the World Bank in the 1990s and has been 

used in GBD studies to estimate the global burden of disease ever since (World Bank, 

1993; Murray & Lopez, 1996; Murray, Vos, et al., 2012; GBD 2016 DALYs and 

HALE Collaborators*, 2017). It can ease disease priority setting, since it quantifies 

mortality, morbidity and disability into a single unit, in spite of some criticism. For 

instance, it has been argued that it does not distinguish between the different levels of 

coping with a particular illness and does not take into account the burden on the family, 

friends etc. of the person with the disease (Anand & Hanson, 1997). Despite this 

critique, the DALY has continued to be used to estimate population health, assess 

geographical health inequalities, and identify diseases requiring intervention. 

 

2.3.1 Type of DALY  

The calculation of a DALY for any given condition is the sum of YLLs and YLDs. 

DALYs can either be incidence or prevalence based or a hybrid of the two as indicated 

by Schroeder (2012). To measure the burden of disease of a defined population for a 

specified year, both mortality and disability should be reflected. The incidence DALY 

includes all mortality experienced in a particular year but does not capture all disability 

during this year, since it only reflects new cases of disability which does not include 
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disability due to disease that occurred before the year of assessment. In contrast, a 

prevalence DALY captures all disability in a specified year but since it requires all 

mortality that occurred in the past that would have contributed to YLLs during the 

specified time period, it does not reflect mortality that only occurred for the year of 

assessment. The hybrid DALY is preferable, since an incidence YLL and a prevalence 

YLD can provide all mortality and morbidity experienced during a specified time 

period. According to Schroeder (2012) the role of the “health system is to decrease 

disability and to keep people alive”, which can best be represented by prevalence 

YLDs and incidence YLLs. 

 

Incidence YLDs were used by GBD studies prior to 2010 as well as the SA NBD 

2000 study, which used the YLD/YLL ratios from the GBD 2000 estimates 

representative of the Afro E region to estimate incident YLDs (Murray & Lopez, 1996; 

World Health Organization, 1999, 2000, 2002d; Bradshaw et al., 2003; World Health 

Organization, 2008). The GBD 2010 study switched to a prevalence measure citing 

several advantages including the decision to estimate co-morbidity in the 2010 study 

which would be much more challenging in an incidence measure (Murray, Ezzati, et 

al., 2012). This reflects that the DALY is an evolving metric, which lacks standardised 

methods of measurement and evaluation. 

 

2.3.2 Value choices 

In addition to the choice of the type of DALY, social value choices are also required 

to calculate the YLL and YLD. Table 2-1 summarises the different value choices of a 

DALY and the options that are available. To calculate a YLL, a normative standard 

life expectancy (LE) is required for death by age, which is observed in countries with 

the lowest mortality rates. The YLL is usually incidence based since it is calculated 

using counts of deaths during a calendar year. There are various sources of LEs, while 

the calculation of a YLL also requires value choices on discounting and age weighting 

with each value choice having different options. Examples of different sources of LE 

include the level 26 of the West model life tables, an LE introduced by the GBD 2010 

study and an LE calculated by the United Nations Populations Division (Murray, 1994; 

Murray, Ezzati, et al., 2012; United Nations Populations Division, 2013). 
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The level 26 of the West model life tables has the lowest LE compared to the 

other sources, with the level selected on the basis of the highest observed LE of 82.5 

for females in Japan in 1990 and based on the observed male-female gap in LE in high-

income countries the LE for males was set at 80 (Murray, 1994). The GBD 2010 

introduced a single table for persons with a LE at birth of 86.5, which is based on the 

highest observed LE at different age groups from countries with populations exceeding 

five million (Murray, Ezzati, et al., 2012). The world population prospects 2012 

developed a life table which has been used by the WHO GHE for their DALY 

calculations. This LE of 91.7 for persons was projected for the year 2050, which is 

forecasted to be achieved by woman in Japan and North Korea (United Nations 

Populations Division, 2013; World Health Organization, 2013b). 

 

Discounting is a value choice that is used to determine a net present value to life 

lost in the future as measured by an YLL. This is done to satisfy the conception that a 

year of life lived in the present is valued higher than a year of life lived in the future 

(Mathers et al., 2001). A discounting rate of 3% per annum has routinely been used in 

burden of disease studies, although the choice of rate has yet to be substantiated 

(Murray & Lopez, 1996; Bradshaw et al., 2003). There are studies that have used a 

1.5% discounting rate, particularly for economic analysis (Mangen et al., 2015). Based 

on ethical arguments, the GBD studies have not used a discounting rate since the 2010 

study arguing that “a year of healthy life should be counted as equally important in 

terms of population health regardless of the year in which it is lived” (Murray, Ezzati, 

et al., 2012). The World Health Organization global health estimates (WHO GHE) also 

provides global DALY estimates and followed the GBD approach by dropping 

discounting from its DALY estimates (World Health Organization, 2013a, 2017). 

 

A value choice should be made on whether age weighting should be used or not. 

Age weighting is based on social preferences, where a year lived by people in their 

economically active ages is valued higher than that of children or the elderly. The GBD 

2010 and WHO GHE and SA NBD 2012 studies removed age weighting from their 

DALY calculations (Murray, Ezzati, et al., 2012; World Health Organization, 2013a; 

Pillay-Van Wyk et al., 2014; World Health Organization, 2017). 
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Value choices are also required for a YLD analysis. An YLD can be incidence 

or prevalence based, with the incidence YLD requiring the duration and severity of the 

disability, whereas only the severity of the disability is required for a prevalence YLD. 

Duration and severity of disability are usually estimated from cohort studies on people 

with various disabilities or the expert opinion of medical practitioners (Haagsma et al., 

2016b). A disability weight is an important component of the DALY since it allows 

the YLL and YLD measures to be combined based on the common metric of time by 

assigning values to time spent in different states of ill health, relative to time spent in 

perfect health or time lost due to premature death (Mathers et al., 2001). Current 

sources of disability weight estimates include the GBD 2013 study (Salomon et al., 

2015), the WHO GHE (World Health Organization, 2013a, 2017) or studies such as 

Gabbe et al. (2016) that estimate disability for health states associated with particular 

illnesses or injury. 

 

In terms of the impact of the different value choices, discounting reduces the size 

of the disease burden in all ages compared to no discounting, but the effect is more 

pronounced in younger ages (Arnesen & Kapiriri, 2004). This effect becomes stronger 

with higher discounting rates (Arnesen & Kapiriri, 2004). Age weighting young adults 

higher than young and older ages results in a lower burden among the young and 

elderly compared to no age weighting (Mathers et al., 2001). Arnesen and Kapiriri 

(2004) attempted to demonstrate the effect of discounting and age weighting on the 

relative DALY proportions of developmental disability due to malnutrition and 

unipolar major depression in sub-Saharan Africa. They showed that using a discount 

rate of 3% and age weighting, unipolar major depression contributed 71% of the total 

burden for the two conditions assessed. When no discounting and no age weighting 

was used, the contribution of unipolar major depression was reduced to about 50%. 

This demonstrates that discounting and age weighting has a big influence on the 

contribution of specific conditions to the proportion of overall disease burden. 

 

In terms of decision making a health planner is likely to look at the ranking of 

conditions to assess diseases requiring priority resource allocation. Other 

considerations such as rate of infection, case-fatality rate, equity and efficiency may 

also influence priority setting. Apart from Brody, Bradshaw, Bourne, and Laubscher 

(2007), studies that have assessed the effect of different value choices on the level and 
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ranking on DALYs are lacking. Brody compared no discounting to 3% discounting on 

YLLs and showed that discounting increases the ranking of conditions of high 

mortality rates in adults and reduces the ranking of conditions affecting children. Age 

weighting did not influence the ranking of conditions. There are no studies known to 

the PhD candidate that have assessed the effect of different life expectancies on the 

ranking of different conditions using a DALY measure. 

 

Table 2-1. DALY value choices and available options  
Value choice Options 

Standard life expectancy  GBD 2010 standard life table, United Nations Populations Division 

standard life table or West model level 26  

Discounting No discounting, discounting rate of 3% or another discounting rate 

Age weighting Age weighting or no age-weighting 

Prevalence/incidence or 

hybrid 

Which type of DALY 

Disability weight GBD 2010 disability weights, WHO disability weights or local 

empirical disability weights  

Source: Neethling, Pillay-van Wyk, Joubert, Bradshaw, and the SA NBD and SA CRA methods group 
(2017) 

 

2.3.3 Inputs required to derive disability weights 

To derive disability weights requires a multistep process, which is summarised in  

Figure 2-1. Disability weights represent the severity of health loss on a scale from 0 

(full health) to 1 (death) and these values are assigned to time spent in different health 

states (Murray & Frenk, 2002; Neethling, Jelsma, Ramma, Schneider, & Bradshaw, 

2016). Health state descriptions are used to describe health states in short, lay form. 

Various methodological choices are required to derive disability weights, i.e. from 

which study respondents should responses be elicited, the method to elicit health state 

responses and the type of health state description (Haagsma, Polinder, Cassini, 

Colzani, & Havelaar, 2014). According to Haagsma et al. (2014), study respondents 

can include health experts, caregivers, patients, and the general public. The outcome 

of a health state valuation can be influenced by the type of respondent, for instance 

health experts tend to valuate health states as more severe than patients because they 

are most often presented with severe cases of the condition, while patients perception 

of a health state may change over time due to adaptation or adjustment, initially rating 

a condition as more severe than the general public and, after adaptation, rating it as 

less severe (Mathers et al., 2001). Therefore a study sample consisting of the general 
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public may be preferable for valuating health states as this would provide a global 

perspective, however, deriving health state valuation from people that have never 

experienced or observed the condition could be debated (Mathers et al., 2001). 

 

 
Figure 2-1. Diagram summarising method for deriving disability weights 
Source: Haagsma et al. (2014) 
 

Health state responses can be prompted through several methods. These include 

the visual analogue scale, the pairwise trade-off, the person trade-off, the time trade-

off, the standard gamble and willingness to pay (Mathers et al., 2001). The methods 

require study respondents to make either trade-offs in time (TTO), person-years (PTO) 

or specifying a risk of death against improvement in health as in the Standard Gamble 

(SG) approach or to rank health states against each other as in the pairwise trade-off 

and willingness to pay (Haagsma et al., 2014). Concerns have been raised about the 

different properties which may influence health state valuation outcomes, which range 

from technical to psychometric properties used, as well as ethical concerns (Brazier & 

Ratcliffe, 2010). 

 

A choice is also required on the health state description, which can consist of 

disease-specific or generic terms. A disease-specific description presents the disease 

label with all assumed disease stages and also indicates the cause of the condition 

(Haagsma et al., 2014) which aids respondents with the cognitive challenge of 

considering and reasoning through information describing various health states. 

However, using a disease label increases the risk of respondents attaching other 

information that varies across different individuals into their valuation. A generic 

health state description uses non-specific attributes to classify health states and 

describes the functional effects of the condition excluding disease labels and 

underlying conditions (Haagsma et al., 2014) and is measured using the multi-attribute 

utility instrument (MAUI) (Feeny, Furlong, Boyle, & Torrance, 1995). The most 

widely used MAUI is the European Quality of Life instrument-5 dimensions (EQ-5D), 

which describes a health condition in five dimensions, namely mobility, self-care, 
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usual activities, pain/discomfort and mood (The EuroQol Group, 1990). The MAUI 

requires respondents to describe their health state by selecting a functional level for 

each attribute, which is then converted into a summary score within the 0-1 disability 

weights range using weights assigned to each attribute (Haagsma et al., 2014). 

 

Haagsma et al. (2014) reviewed studies assessing disability weights for a DALY 

for several conditions, which were evaluated between 1990 and 2012. They assessed 

the influence of the different study design choices on the disability weight value for 

15 specific disease and injury groups. The review included 22 studies conducted in 

various countries globally, which indicated extensive variation in the methods used to 

derive disability weights. The disability weights for the 15 disease and injury groups 

varied markedly across studies, even when similar methods were used across different 

studies. This suggests that standard methodological procedures are required to derive 

disability weights but also that socio-economic and cultural aspects may influence 

health state valuations. 

 

The mathematical transformation from a health state valuation into a disability 

weight may also vary depending on the health state valuation method employed. For 

instance the GBD 2010 study used a statistical modelling approach to create disability 

weights from pairwise comparisons using a probit model to create coefficients which 

were then linearly regressed on a disability weight scale created from indicator 

conditions which were valuated using a population equivalence method (Salomon et 

al., 2012b). Stouthard, Essink-Bot, and Bonsel (2000) used a less demanding approach 

by linearly transforming the valuations of a person trade-off method onto a 0 to 1 

disability weight scale which was then used to derive disability weights through 

linearly interpolating health state rankings from a visual analogue scale valuation. 

 

It is unclear whether the different transformation methods also effect the level of 

disability weights.  

 

2.3.4 GBD disability weights 

The GBD disability weights have commonly been used for calculating local DALYs, 

without validating whether they are applicable to local settings (Bradshaw et al., 2003) 

This is partly because GBD disability weights are claimed to be universal and also 
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because deriving disability weights for the various sequelae of different conditions can 

be onerous. There are studies that have derived disability weights for health states 

associated with particular conditions (Havelaar, de Wit, van Koningsveld, & van 

Kempen, 2000; Gabbe et al., 2016), while a few studies have derived disability weights 

for a comprehensive set of conditions based on the GBD methodology with these 

disability weights usually highly correlated with those of the GBD (Stouthard et al., 

2000; World Health Organization, 2013a; Haagsma et al., 2015; World Health 

Organization, 2017). 

 

Disability weights for the calculation of DALYs were initially constructed for 

the first GBD study in 1996 using the person trade-off health state approach and health 

experts as study respondents (Murray & Lopez, 1996). These disability weights were 

used as a universal set to estimate global DALYs. 

 

The 1996 study was met with criticism for only including health experts and 

excluding the general public, thereby not reflecting a global perspective of health 

(James & Foster, 1999), with several studies showing that health state valuations are 

not universal (Jelsma, Chivaura, Mhundwa, De Weerdt, & De Cock, 2000).  

 

The GBD 2010 study provided disability weights based on an extensive 

empirical study. They attempted to address the critique of global representativeness by 

re-estimating disability weights through empirical valuations of 220 unique health 

states from the general public through several population based surveys (Salomon et 

al., 2012b). Household surveys were employed in five countries (Bangladesh, 

Indonesia, Peru, Tanzania, and the United States of America) together with a web-

based survey to illicit responses on health states from populations diverse in language, 

culture, and socio-economic status. Paired comparison questions were used to valuate 

health states in the household surveys while the web survey consisted of four different 

survey versions which contained paired comparison and health equivalence questions. 

Country differences were assessed by pooling paired comparison questions and then 

comparing these to the results of each household survey. A Pearson’s correlation 

coefficient was used to compare the normalised coefficients from a probit regression 

analysis for each survey with the pooled analyses and found a high degree of 

consistency between sites with a Pearson’s correlation of 0.9 or higher for all sites 
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except Bangladesh which had a Pearson’s correlation of 0.75. Based on this, it was 

inferred that the disability weights are universal across diverse cultural, educational, 

and environmental circumstances.  

 

However, these disability weights are not necessarily based on a globally 

representative community and do not conclusively indicate universality, since 57% of 

respondents had tertiary educational attainment and only 17% had primary education 

or less (Neethling et al., 2016). In addition, the web survey contained 50% of the 

respondents of which 93% had completed tertiary education and might have had 

previous knowledge of the GBD method due the process used to recruit the web 

participants. Therefore, it should be considered whether five sites were large enough 

for global representativeness (Neethling et al., 2016). 

 

The health state descriptions employed by the GBD 2010 disability weight study 

were criticised by various studies (Nord, 2013; Taylor et al., 2013; Voigt & King, 

2014). The GBD health state descriptions attempt to have a narrow focus of the 

symptoms and functional consequences of health while excluding social and welfare 

loss (Salomon et al., 2012b). Voigt and King (2014), however, note that some of the 

GBD lay descriptions of health include social consequences such as disfigurement 

which include the reactions of others to the disfigurement as well as the social reaction 

of the individual with the disfigurement. While the intellectual disability lay health 

descriptions include the impact of the condition on the ability of the individual to raise 

children without assistance, which might be viewed as a welfare impact. Severe vision 

loss disorders such as blindness had low disability weights as noted by the GBD Vision 

Loss Expert Group, which suggests they could be due to inadequate descriptions of 

severe vision loss disorders (Taylor et al., 2013). Health states due to physical 

disabilities, such as blindness, may not be associated with ill health. Therefore, 

respondents may prefer these health states as the healthier option when asked to choose 

the “which is healthier” option in the discrete choice questions (Nord, 2013). 

 

The GBD 2013 studies estimated new disability weights by revising the 

descriptions of health states, such as severe vision loss, hearing loss, cognitive 

impairments and spinal cord injury, that were previously questioned (Salomon et al., 

2015). The disability weights for severe vision impairments did not change 
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significantly, while the disability weights for hearing loss and intellectual disability 

increased. 

 

However, the GBD 2013 study does not improve the global representativeness 

of the disability weights compared to the GBD 2010 study. In fact, it reduces the global 

representativeness by increasing the overall number of participants from developed 

countries. It doubled the respondents of the GBD 2010 study by adding the health state 

valuations of 30 660 new respondents from a web-based survey conducted in The 

Netherlands, Sweden, Italy, and Hungary. Therefore, the claim of universality of GBD 

disability weights should be tested with studies using similar methods in low-income 

settings, including South Africa. 

 

As demonstrated by Arnesen and Kapiriri (2004) disability weights can have a 

big impact on the relative contribution of conditions to overall disease burden. They 

compared the effect of different disability weights for developmental disability due to 

malnutrition and unipolar major depression on the relative DALY proportions in sub-

Saharan Africa. They used the 1996 GBD disability weights which are 25 times higher 

for unipolar major depression (0.6 for unipolar major depression and 0.024 for 

developmental disability due to malnutrition) and compared them to disability weights 

that were adjusted to 0.25 for both conditions based on survey findings of health state 

valuations. The proportional contribution of unipolar major depression using a 

discounting rate of 3%, age weighting and the 1996 disability weights was 71% and 

was reduced to about 10% when changing the disability weights to equal and using the 

same discounting rate and age weighting. 

 

There is a gap in the literature on the effect of different disability weights on the 

level and ranking of YLD estimates. Disability weights such as those derived by Gabbe 

et al. (2016) for injuries could be used alternatively to the GBD estimates to compare 

their effect on the level and ranking of YLDs. 

 

2.3.5 Current DALY estimates and implication for health decision making 

Notwithstanding the different data requirements of a DALY, it is an ideal measure for 

health planners and decision makers, but it requires a decision on which source of 

DALY estimates to use.  



23 

 

Current GBD DALY estimates are based on a complex multi-modelling process. 

For their mortality estimates, which are used to calculate YLLs, the GBD used 

covariate based estimation models to estimate single cause of death by age, sex, 

country and year (Murray, Ezzati, et al., 2012). For major causes of death except 

HIV/AIDS, tuberculosis (TB), measles etc., they used an ensemble modelling process 

which is a weighted average of many individual covariate based models (World Health 

Organization, 2013b). To ensure internal validity, single cause-specific estimates were 

proportionately rescaled to sum to the all-cause mortality estimates. Estimates for 

countries with sparse data were largely informed by the covariates, which does not 

necessarily infer accurate estimates. For instance, the mortality for South Africa 

estimated by the 2nd SA NBD study indicated differences between various causes of 

death compared to that of the GBD 2013 study (Pillay-Van Wyk et al., 2016) For 

instance, stroke deaths are estimated to be 14.5% lower and deaths due to ischaemic 

heart disease are estimated to be 24% higher in the GBD 2013 study. 

 

To derive YLD estimates is generally a more difficult exercise compared to a 

YLL calculation, because there is no single data source for YLD for all morbidity 

conditions; the epidemiology of each disease and sequelae needs to be understood; 

there are inconsistency and gaps in information; severity distributions need to be 

measured and assigned to each sequelae of disease; the existence of comorbidities; 

and, because of uncertainty between different data sources (Global Burden of Disease 

Study 2013 Collaborators*, 2015). The GBD group used a highly sophisticated, stand-

alone disease-modelling tool (DisMod-MR) for their estimation of global YLDs. 

DISMOD is a Bayesian mixed effects meta-regression disease model utilising many 

data formats and types, while expert knowledge is also used to inform the model. It 

provides internally consistent estimates using a compartmental model of disease by 

sequentially deriving prevalence estimates by geography, i.e. global estimates are 

derived which are used together with covariates to revise super-regional estimates 

which, in turn, are used together with covariates to revise regional and country level 

prevalence estimates. The GBD YLD estimates are not easy to validate in countries 

with sparse morbidity data. In the DISMOD modelling process the YLD estimates for 

those countries with sparse data are highly influenced by regional estimates together 

with country-specific covariates. 
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It is apparent that the current GBD estimation process for the calculation of their 

global YLLs and YLDs is highly sophisticated providing internally consistent data 

which are not necessarily accurate for most developing countries with sparse data. To 

derive alternate DALY estimates the WHO GHE used the WHO life tables to derive 

death rates for countries with high quality vital registration data and, for countries with 

unusable vital registration data, the GBD 2010 cause-specific estimates are used in 

combination with WHO or inter-agency life tables (World Health Organization, 

2013b). For their YLD calculation, the WHO GHE estimates are based on the GBD 

2010 and 2013 estimates with revision for prevalence estimates, disability weights and 

severity distributions for certain conditions (World Health Organization, 2013a, 2017). 

The WHO estimates are thus highly reliant on GBD estimates but are useful for 

comparability of certain causes not based on the GBD assessments. 

 

Local studies are needed to validate the GBD estimates despite the difficulty of 

acquiring data and the quality of data. The 2nd SA NBD study have already derived 

YLLs from mortality estimates corrected for under registration of deaths, misclassified 

HIV/AIDS deaths, the high proportion of ill-defined causes of death and the lack of 

external cause of injuries from the South African vital registration data (Msemburi et 

al., 2016). Efforts are underway to estimate YLDs, although these will be based on 

GBD estimates, which underpins the paucity of reliable local morbidity data. Selected 

conditions with high quality data such as HIV/AIDS, TB and injuries could be used to 

calibrate the GBD estimates, although such an attempt would require high level 

modelling and intensive resources. Therefore, in using a DALY for health decision 

making and planning, a decision would be required on which data source to use. When 

considering the use of indicators for monitoring purposes a decision should be made 

whether to use data sources that are adjusted for known biases or whether to use 

unadjusted data. As indicated above, the StatsSA data are based on crude statistics that 

are not corrected for incompleteness and other validity concerns. Murray (2007) argues 

that crude statistics with known biases should not be used to guide planning and 

monitoring. However, correcting for bias and incomplete data does come with its own 

complications, for instance, the GBD data for South Africa, as already indicated, are 

inaccurate and are also updated annually due to the use of new data sources and slight 

alterations of their estimation method, which further complicates their use for health 

planning. The SA NBD 2012 data correct for the deficiencies of the StatsSA data and 
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are not influenced by estimates from other countries as befalls the GBD data. This 

positions the NBD data as the best source, although they are also based on high level 

modelling procedures (Pillay-Van Wyk et al., 2014). 

 

The DALY is a comprehensive measure of burden of disease making it desirable 

for health decision makers and planners as an indicator of disease priority setting. The 

measure, however, is data intensive needing several value choices. Health decision 

makers would need to carefully assess not only on the best measures but also the best 

data source for resource allocation that is applicable to the local setting.  

2.4 Overview of measures used to guide health resource allocation 

Information on burden of disease is an integral part of a health planning process as it 

informs the health needs of a population which, in turn, could be used to make 

decisions on how resources should be spent. Resources are limited in most countries 

and decisions on spending between different sectors such as education, defence, health, 

economic development etc. are required (Green, 2007). Spending on health requires 

further decisions on spending between different levels and programmes, such as 

curative vs. preventive care, primary level clinics vs. secondary hospitals and health 

problems such as HIV/AIDS vs. road traffic accidents (Green, 2007). The decision 

might not be an either/or approach, but resources could be allocated on a proportional 

level to different programmes or health problems based on the level of burden of 

disease. Health planning as described by Green (2007) should take place as a realistic 

but rational approach which might be expected to occur in a continuous cyclical 

process containing several stages, with the last step of the cycle forming the basis of 

the next cycle. The stages consist of a situational analysis, priority setting, option 

appraisal, programme and budgeting, and implementation and monitoring phases 

(Green, 2007). In the situational analysis, factors that directly or indirectly affect the 

health of the population under consideration are analysed. Burden of disease data 

would form part of a health needs assessment of the population as a component of the 

situational analysis, which should then inform priority setting in terms of the objectives 

that decision makers are working towards.  

 

The realistic rational planning process might not be feasible in most settings 

since it requires a comprehensive analysis of information. A study on the effectiveness 
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of priority setting activities across the national health service in different primary care 

trust sites (commissioning agents in the national health service) in England found that 

priority setting approaches tend to use supplementary funds to invest in new health 

services with very little focus on allocative efficiency (Robinson et al., 2011). Ideally, 

new services should be funded with central funds and disinvestment in or withdrawal 

of established services (Robinson et al., 2011). This approach could result in disparities 

in resource allocation to different health problems. The primary care trust sites mainly 

used a needs-assessment approach using population-level health data in setting 

priorities, while priority setting in other countries does not necessarily use a rational 

planning process to allocate resources but is often history based or ad hoc (Robinson, 

1999).  

 

2.4.1 Health gaps and equity 

Allocation of health resources does not only depend on the level of burden of disease 

experienced by a population but may also include factors such efficiency and equity. 

Equity is related to the term inequality but differs in that it incorporates fairness 

(Green, 2007). For instance McDermot (1997) measured the standardised mortality 

ratio (used to describe differences in health status between different populations) 

between aboriginals and non-aboriginals in the Northern Territory of Australia at 3.8, 

while a different study using a comprehensive assessment of the burden of disease and 

injury in aboriginal and Torres Strait Islanders showed that the burden of disease for 

indigenous people was 2.5 times greater than the entire Australian population (Vos, 

Barker, Stanley, & Lopez, 2007). These disparities in health outcomes are due to 

unequal access to healthcare and suggest that health planners should allocate health 

resources in proportion to the level of the health needs of the population. 

 

There are formal tools that have been used in practice to distribute healthcare 

resources in an equitable manner with a needs-based formula being the most common, 

while World Bank (1993) introduced a burden of disease and cost-effectiveness 

analysis approach which has been implemented as a guide for resource allocation by 

various countries. The needs-based formula and burden of disease and cost-

effectiveness approaches will be described in sections 2.4.1.1 and 2.4.1.2 respectively. 
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2.4.1.1 Needs-based formula 

Needs-based formulae are primarily intended to accurately predict healthcare 

expenditure and can include indicators of equity that allows healthcare resources to be 

distributed to different geographical regions in an equitable manner based on the 

relative need of each area. Factors indicative of expected healthcare utilisation are 

common across formulae used in different parts of the world and can be categorised 

into two broad categories, i.e. demographic factors which act as proxies and disease 

status factors (Penno et al., 2013). Demographic factors include variables such as age, 

sex, socio-demographic factors and geography, while disease-status factors include 

individual level clinical data, premature mortality, standardised long term limiting 

illness, standardised mortality ratio, etc. (Penno et al., 2013). The utilisation-based 

health need factors risk reinforcing health disparities in groups that underutilise health 

facilities relative to health need and therefore formulae that incorporate factors that 

compare health across sub-populations are included to address unmet need. This has 

been done by increasing health resources to defined populations characterised by poor 

health outcomes such as Aboriginals and Pacific and Maori people in Australia in New 

Zealand respectively (Penno et al., 2013). While in Scotland and England unmet needs 

are addressed by adjusting allocations based on differential rates of circulatory disease 

and disability adjusted life expectancy (DALE) scores respectively (Penno et al., 

2013). 

 

England introduced a needs-based formula to distribute healthcare expenditure 

between regions in 1976, which included a standardised mortality ratio (SMR) as a 

disease-status indicator of healthcare need (Mays & Chinn, 1989). The system was 

used to identify existing inequalities in distribution of health resources between 

regions, set equitable target for regions and indicate yearly allocations which would 

move regions towards these targets. Financial resources were moved within 3% of the 

target of 11 of the 14 regions within 10 years of its application. The SMR was 

abandoned as an indicator in 1994 by England and currently the formula combines 

age, socio-economic and geography variables with age-standardised death and 

standardised long-term limiting illness as predictors of healthcare utilisation. It also 

contains the DALE as an indicator of unmet need as well as cost of supply and 

capitation adjustment factors.  
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Needs-based formulae have also been used in some low- to middle-income 

countries but these do not always include burden of disease information as an indicator 

of need, instead including indicators such as the size of the population, demographic 

composition and deprivation index (McIntyre, Chitah, et al., 2007). McIntyre et al 

(1990) proposed a similar formula to the one used in England to allocate resources 

equitably amongst the different provinces of South Africa, by using a SMR as an 

indicator of relative need. A health needs-based formula is based on the availability of 

necessary data and unique conditions of the country and, if used appropriately, it can 

reduce the health inequities between different geographical areas as has been shown 

in England (Mays & Chinn, 1989).  

 

2.4.1.2 Burden of disease/cost-effectiveness approach (BoD/CE) 

In response to the scarcity of health resources, especially in low-income countries, the 

World Bank in 1993 recommended the use of a burden of disease approach for priority 

setting and resource allocation (World Bank, 1993). They recommended applying 

cost-effective interventions to the leading causes of the burden of disease for 

identifying an essential package of healthcare.  

 

The BoD/CE approach was used as part of a comprehensive health policy review 

in Mexico between 1993 and 1994 (Frenk, 1995). This review was done in response 

to a need for health system reform and to assist in the improvement of the health 

system. The first step was to assess the health needs of the population, with the DALY 

used as the measure to assess the burden of disease. The following step was to get a 

universal package of health services by doing a cost-effectiveness analysis of the most 

frequently applied health interventions, with the most effective packages being 

adopted as part of the universal package. The policy review also included an 

assessment of the capacity of the healthcare system to apply the universal package of 

health services. It also assessed measures of population satisfaction through a 

consumer satisfaction survey and lastly several options for health system reform were 

compared. 

 

This highly quantitative approach has been used with mixed success in a few 

low-income countries to guide health resource allocation and assist with health 



29 

 

planning (Tanzania Ministry of Health, 2001; Kapiriri, Arnesen, & Norheim, 2004). 

The Tanzanian Essential Health Interventions Project (TEHIP) was implemented in 

two districts in Tanzania to identify cost-effective interventions to address cause-

specific mortality in those districts and to guide the allocation of additional resources 

to the districts. Between 1999 and 2001 the project resulted in a 22% mortality 

reduction in children under-five years and an overall reduction of 15% for the whole 

population in the area under surveillance (Tanzania Ministry of Health, 2001). In 

Uganda, a BOD and cost-effectiveness analysis approach was used as a guide towards 

health planning at district and national levels (Kapiriri et al., 2004). However, the 

method did not achieve the desired effect. Actual expenditures moved inversely 

proportional to the BOD/CE suggested proportions for almost all diseases in all 13 

districts that participated in the study (Jeppsson, Okuonzi, Östergren, & Hagström, 

2004). 

 

There has been opposition to the DALY and cost-effectiveness approach, with 

critique of the value judgments and assumptions (Anand & Hanson, 1997) made in 

calculating the DALY and the inappropriateness of using the DALY metric for priority 

setting (Mooney, Angell, & Pares, 2012). Critics also suggest that using the DALY for 

priority setting is inappropriate since it does not take into account that health budgets 

are fixed, how to spend extra resources and, if resources are to be reallocated, where 

best to cut, i.e. programme budgeting and marginal analysis (Mooney et al., 2012). 

 

Apart from the BoD/CE method, there are other economic-evaluation 

approaches such as programme budgeting and marginal analysis that are used as a 

guide for priority setting (Robinson et al., 2011). PBMA organises information such 

as cost-effectiveness on past resource allocation to health programmes and possible 

alternative choices into a framework (Edwards et al., 2014). It then appraises the costs 

and benefits involved of investment or disinvestment of programme resources 

(Edwards et al., 2014). The Quality Adjusted Life Years (QALY) measure is often 

used as an outcome in an evaluation such as the PBMA (Whitehead & Ali, 2010). It is 

a SMPH that captures the effect of treatment on length of life and quality of life making 

it a useful measure to compare the healthcare effects of different treatments 

(Whitehead & Ali, 2010). 
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In South Africa there are huge disparities in health that have been identified 

across geographic areas and race groups (Scott et al., 2008; Massyn et al., 2016; Pillay-

Van Wyk et al., 2016). Promoting equity is a key component of the health domain 

entrenched in the Constitution of the Republic of South Africa (RSA, 1996). 

Therefore, a health-planning approach in South Africa should allocate health resources 

in an equitable manner to redress unequal healthcare access and health outcomes. 

2.5 Use of BoD estimates in South Africa for health planning  

South Africa suffers from a quadruple burden of disease, using a broad categorisation 

of causes of death, with the rates of these causes higher than most countries (Bradshaw 

et al., 2003; GBD 2016 DALYs and HALE Collaborators*, 2017). In addition, there 

are vast disparities in health between geographic, socio-economic and race groups due 

to inequities in quality and access to health services. The healthcare system in South 

Africa has been under constant reform since 1994 in an effort to reverse these 

disparities which were brought upon by allocations of health resources according to 

geographic, socio-economic and racial differentials during the apartheid era (Van 

Rensburg & Engelbrecht, 2012). However, the transformation of the health system has 

failed to reverse the health inequalities since the country is still grappling with 

disparities and inequities in health and healthcare two decades after the abolition of 

apartheid (Van Rensburg & Engelbrecht, 2012; Pillay-Van Wyk et al., 2016). In fact 

as pointed out by Van Rensburg and Engelbrecht (2012) there has been a deterioration 

in health outcomes since 1994 with health disparities exacerbated due in large part to 

the HIV/AIDS epidemic but also due to stagnating overall health spending and 

“macro-economic policy that favours economic stringency rather than focusing on 

redistributive growth to sooth socio-economic inequities”. 

In South Africa resource allocation and priority setting needs to be considered at 

several levels (Benatar, 2012), i.e. 

 national level where the budget for public health services is determined largely 

by fiscal policy of the government;  

 provincial level influenced by the national government but allowed autonomy 

with respect to provincial health matters;  

 local or district level influenced by national and provincial health agendas but 

with autonomous decision making; 
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 institutional level where decisions are made by committees on behalf of 

patients; and, practitioners who makes decisions at the bedside on behalf of 

patients. 

 

There is not much evidence on formal resource allocation and priority setting 

practices at sub-national level by the health services in South Africa. A resource 

allocation formula is used to distribute national level health resources as block grants 

to provinces (McIntyre, Chitah, et al., 2007; Stuckler et al., 2011). The formula 

contains indicators of need for health, education, poverty, and economic activity. The 

health component is based on the size of the population not covered by medical aid 

and 25% of the population covered by some form of health insurance, while 

conditional grants for specific diseases such as HIV/AIDS are provided to 

disadvantaged provinces (McIntyre, Chitah, et al., 2007; Stuckler et al., 2011). This 

method of resource allocation is inappropriate to address the huge health disparities 

between provinces. Stuckler et al (2011) showed a negative correlation between 

information on burden of disease and health financing for the different provinces 

between 1996 and 2007. 

 

At sub-national level decisions on resource allocations appears to be made 

surreptitiously within a vacuum and on a historical basis using an incremental 

budgeting approach (Okorafor & Thomas, 2007; Benatar, 2012), with information on 

burden of disease seeming to play little role in the process. Apart from the National 

Department of Health there are nine Provincial Departments of Health, which need to 

perform in line with national health policy but which operate autonomously with 

regard to certain province specific health matters and also have vast responsibilities 

for providing health services (Okorafor & Thomas, 2007; Van Rensburg & 

Engelbrecht, 2012), which results in discordance with the national health vision and 

strategy. Furthermore, local or district-level decision making is decentralised to 

district-level health managers which contributes to fragmentation of services and 

inequities in health and healthcare delivery between provinces and municipalities (Van 

Rensburg & Engelbrecht, 2012).  

 

These factors likely contribute to the huge inequities between health and 

healthcare financing between the various districts. Thomas et al (2004) showed that 
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while the six health districts of the Western Cape had the lowest deprivation scores of 

all health districts in the country, they also ranked in the top 13 for per-capita financing, 

which indicates that at the national level, districts do not receive per-capita financing 

proportional to need. In the Western Cape the two districts with the lowest deprivation 

needs received the highest per-capita funding (Thomas et al., 2004). This was also 

indicated in the Cape Town equity gauge study (Scott et al., 2008), which showed that 

Cape Town sub-districts with the most healthcare needs are furthest away from 

achieving equitable expenditure. 

 

2.5.1.1 Availability of burden of disease information  

The use of burden of disease information for health planning in South Africa is further 

complicated by data that are not reliable and not routinely available. The poor quality 

of vital registration data in South Africa was highlighted in a study by Mathers et al 

(2005) who assessed the completeness, coverage of registration and the proportion of 

ill-defined causes of death to assess the quality of global death registration data. The 

1996 data for South Africa were classified as low quality, with completeness of less 

than 70% and ill-defined causes of death for more than 20% of registrations. Joubert 

et al (2013) indicated that the quality of the vital registration data has improved 

between 1997 and 2007 with the data rated as satisfactory for seven out of nine criteria 

which included the following: 

 coverage,  

 completeness,  

 epidemiological consistency,  

 temporal consistency,  

 content validity,  

 proportion of ill-defined and non-specific codes,  

 use of age and sex-improbable classifications,  

 timeliness, and  

 availability of sub-national data. 

 

Notable was the improvement in the completeness of death registration data that 

increased steadily in the 2000s to over 90%, while the proportion of ill-defined and 
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non-specific codes remained above 20% and the epidemiological consistency raised 

questions. 

 

Nonetheless, the initial national burden of disease study (NBD) for 2000 

confronted the data quality issues and developed coherent estimates of mortality and 

DALYs making use of the available data and models. This study identified that South 

Africa is experiencing a quadruple burden of disease namely communicable diseases, 

HIV/AIDS, non-communicable diseases (NCDs) and injuries (Bradshaw et al., 2003). 

Provincial-level mortality estimates for 2000 highlighted differences between 

provinces. Similarly, the 2nd SANBD study corrected the StatsSA mortality data for 

incompleteness, high proportion of ill-defined causes, misclassification of HIV/AIDS 

deaths and the lack of manner of death of injuries (Pillay-Van Wyk et al., 2014). 

 

The Western Cape Department of Health burden of disease reduction project set 

up a local mortality surveillance system in each health district of the province 

(Groenewald, Bradshaw, Naledi, Househam, & Myers, 2009). This system has 

provided detailed cause of death estimates for each health district since 2009 

(Groenewald et al., 2012). 

 

The District Health Barometer (Day et al., 2012; Massyn et al., 2013; Massyn et 

al., 2016) compared the cause of death profile between each of the 52-health districts 

using Stats SA mortality data. This has shown the poor quality of the data with high 

levels of misclassification and a high proportion of deaths certified as ill-defined. Not 

knowing the incompleteness of death registration by district also undermines the utility 

of the information. The authors hope the availability of the data will initiate a process 

of improving the quality. 

 

Reliable morbidity data are not routinely available for the different diseases that 

are prevalent in South Africa. There are exceptions, however, such as HIV/AIDS data 

which are regularly collected through, amongst others, the South African National HIV 

Prevalence, Incidence and Behaviour Survey, while data on TB prevalence are 

routinely collected through the electronic TB surveillance system (Shisana et al., 2014; 

Mlotshwa, Smit, Williams, Reddy, & Medina-Marino, 2017). 
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2.5.1.2 Response to burden of disease information  

Since 2009 there have been increased efforts by the National Department of Health 

(NDoH) to deal with the quadruple burden of disease (Mayosi et al., 2012), which was 

largely a result of a change of leadership in the Ministry of Health. The slow response 

to the HIV/AIDS epidemic might be due to the HIV/AIDS denialism by the former 

Minister of Health. Government funding for HIV and TB increased from R4.5 billion 

in 2009/2010 to R14.3 billion in 2015/16, and to sustain antiretroviral treatment (ART) 

roll-out an additional R1-R1.5 billion was allocated annually to the programme 

(Blecher et al., 2016), while the ART treatment threshold was decreased to a CD4 

count of less than 350. As part of its plan to further combat HIV/AIDS the NDoH has 

adopted the UNAIDS 90:90:90 principles, which aim to address the HIV/AIDS 

epidemic through screening, treatment and effectiveness of the treatment, i.e. by 2020 

90% of people with HIV/AIDS will know their status, 90% of those diagnosed with 

HIV/AIDS will receive sustained ARVs and 90% of those on ARVs will have viral 

suppression (Joint United Nations Programme on HIV/AIDS (UNAIDS), 2014). 

Maternal, neonatal and child health has benefitted from a large-scale investment in 

prevention of mother-to-child transmission, while government has also shown its 

commitment to treating non-communicable disease by setting targets to reduce risk 

factors by 2020 and the NDoH has been mandated to target priority injuries (Mayosi 

et al., 2012). 

 

After a long delay, the White Paper on the National Health Insurance was 

released in 2015, which aims to ensure quality healthcare to all South Africans 

(Minister of Health, 2015). This is an ambitious undertaking but, if implemented 

properly, has the potential to reduce inequities in health access and outcomes. In a 

further attempt to address the quadruple burden of disease, the National Public Health 

Institute of South Africa Bill was approved by cabinet in 2015 (National Public Health 

Institute of South Africa Bill, 2015). The bill aims to provide co-ordinated and 

integrated disease and surveillance data to enhance health systems effectiveness, while 

there is also a proposal to establish a National Health Research Observatory in South 

Africa to monitor and evaluate the impact of the health research system on the burden 

of disease (Mekwa et al., 2016). 
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The NBD 2000 study indicated that the quadruple burden of disease exists in 

each province. While it is not clear whether other provinces responded, the Western 

Cape Department of Health (WCDoH) Burden of Disease Reduction Project, set up a 

local mortality surveillance system (Groenewald et al., 2009) in each health district of 

the province for planning and monitoring purposes. The WCDoH formed workgroups 

on four focus areas based on the quadruple burden of disease and the Millennium 

Development Goals (Western Cape Government, 2011). The workgroups were tasked 

to implement upstream interventions to deal with the quadruple burden after an 

assessment of which interventions could be considered. 

 

Although government initiatives to address South Africa’s burden of disease 

have increased in recent years, explicit planning procedures to allocate resources in a 

rational and accountable manner are still not evident. There are exceptions, such as the 

WCDoH which has clear priority setting procedures for specific diseases such as head 

injuries and renal replacement therapy (Benatar, 2012). 

 

The responsibility of the health sector to reduce the huge burden of disease and 

inequities is evident but there is no formal government proposal to measure the 

effectiveness of healthcare services to fulfil this duty. There is also a push to provide 

universal health coverage not only in South Africa but it is also central to the 

sustainable development goals (SDG) (Inter-Agency and Expert Group on SDG 

indicators, 2017). The Lancet Global Health Commission on High Quality Health 

Systems indicated that universal healthcare should be a starting point to improve the 

quality of health systems and that its progress should be measured through effective 

coverage (Kruk, Gage, Arsenault, et al., 2018). Thus, to heed this call, indicator 

variables should be established to assess the performance of the healthcare system 

considering the pending health system reform in South Africa. 

 

Measures to assess the effectiveness of the healthcare system have been 

proposed from using simple single-mortality indicator variables to complex 

approaches that attempt to measure the performance of the whole of the health system.  
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2.6 Overview of measures to assess health system performance 

The health system plays an important role in improving the health outcomes of patients 

after treatment as well as the broader population health. In assessing the historical 

effects of medical care on population health, Bunker, Frazier, and Mosteller (1994) 

showed that population health has been directly influenced by healthcare such as the 

curative impact of antibiotic treatment on infectious diseases and the preventable effect 

of vaccines on certain childhood diseases.  

Therefore, the performance of health systems has generally been assessed by 

measuring population health. This section will give a brief review of population health 

measures that have been used to assess health system performance. 

 

Health system performance can be evaluated on four levels, i.e. the population 

health outcome bequeathed upon by the health system; sensitivity to the requirements 

and preferences of patients; financial protection provided by the health system; and, 

productivity of health resource utilisation (Smith, Mossialos, Papanicolas, & 

Leatherman, 2009). For measuring healthcare effectiveness, clinical outcome 

measures are considered as the gold standard (Fitzpatrick, 2009). These can be 

assessed using patient-reported outcome measures (PROM) and are more commonly 

labelled as measures of quality of life, health status and health-related quality of life. 

PROMs are classified into either generic or disease- or condition-specific instruments 

(Fitzpatrick, 2009). Generic instruments are designed to capture a wide range of health 

problems with the Short-form 36 questionnaire the most common, which captures 

respondent’s health in the last month. Disease-specific questionnaires are customised 

to specific diseases with the benefit that they capture benefits and harms associated 

with novel interventions in clinical health (Fitzpatrick, 2009). These instruments are 

not always feasible in assessing post-treatment outcomes in patients with cognitive 

impairments. The process to measure outcomes which may only become evident after 

a long period of time can also be laborious, difficult and costly, while there are 

concerns around issues of reliability, reproducibility, validity, responsiveness, 

precision, interpretability and acceptability of the instruments (Fitzpatrick, 2009). 

Measuring health system performance on patient assessment of post–treatment, non-

fatal outcomes is ideal but, due to its limitations, assessments of performance have 

focused on mortality indicators. 

 



37 

 

Broad measures of mortality such as all-cause mortality, life expectancy and 

years of life lost have generally been used to assess health system performance (Nolte 

et al., 2009). Nolte et al. (2009) indicate the advantage of these measures is that the 

data are usually available. A possible caveat is that it does not distinguish the 

proportion of the overall burden of disease that is attributable to health systems from 

that which is attributable to actions that falls outside the scope of healthcare (Nolte et 

al., 2009). Single cause of mortality, such as ischaemic heart disease, perinatal 

mortality and cancer survival have been used as indicators but there are challenges in 

their use for health system performance measures. For instance, in reviewing studies 

that have assessed the decline in mortality from ischaemic heart disease in 

industrialised countries, Nolte et al. (2009) indicate that between 40% and 50% of 

declines are related to improvements in medical care, while a large proportion of the 

decline can also be attributed to primary prevention efforts such as declines in risk 

factors including smoking and  physical inactivity. In developed countries perinatal 

mortality is based on small numbers while indicators can also be influenced by 

definitions of terms, differences in local healthcare practices and conditions of 

healthcare and registration systems (Richardus, Graafmans, Verloove-Vanhorick, & 

Mackenbach, 1998). Disease conditions cannot be used to assess the overall 

performance of the health system but can be used to assess the effectiveness of specific 

healthcare services. Kessner, Kalk, and Singer (1973) proposed that these causes be 

used as tracer conditions to identify the strengths and weaknesses of a healthcare 

system by profiling the system’s response to the tracer condition. Six criteria are used 

to define health problems to be used as tracers, i.e. 1) they should have a definitive 

functional impact; 2) a high prevalence to allow collection of adequate data; 3) a 

natural history which varies with the utilisation and effectiveness of healthcare; 4) 

well-defined techniques of management which include: prevention, diagnosis, 

treatment and rehabilitation; 5) be easy to diagnose; and, 6) have a recognised 

epidemiology (Kessner et al., 1973). Examples of tracer conditions could be measles, 

which would be an indicator for the effectiveness of vaccine-preventable programmes, 

whereas neonatal mortality could be used as a measure for assessing access to 

healthcare. 

 

There is a dearth of measures to assess overall health system performance since 

health systems are complex bodies with multiple dimensions making it difficult to 
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summarise into a single measure. The World Health Report 2000 (World Health 

Organization, 2000) attempted to use a summary measure to assess the health system 

on five different dimensions, i.e. the overall level and distribution of health, the overall 

level and distribution of responsiveness and the distribution of financial contribution 

(World Health Organization, 2000). Responsiveness refers to how a system responds 

to non-health aspects such as how patients would prefer to be treated by healthcare 

providers, while the distribution of financial contribution refers to a financed system 

which ensures financial protection to everyone in which costs of the healthcare system 

are distributed per ability to pay. They used the disability adjusted life expectancy 

(DALE) to measure the level and distribution of health. The DALE is equivalent to the 

life expectancy at birth adjusted downward by the disabling effects of non-fatal 

outcomes to give an average number of healthy life years that can be expected at birth 

(Murray & Frenk, 2002). An advantage of the use of the DALE over the DALY is that 

it does not require as many value choice inputs to estimate. To summarise the five 

dimensions into an overall score of health system performance the World Health 

Report 2000 (World Health Organization, 2000) created an index by assigning a 

weight or relative importance to each dimension. Aside from being too complex for 

most settings, there were extensive criticisms about the approach. For instance, the 

report does not define indicators of how the different dimensions were being 

performed, which would provide information on which part of the health system needs 

attention (Murray & Evans, 2003). Although used in a broad definition of healthcare, 

the DALE does not indicate how the health system is performing in the delivery of 

healthcare since it does not isolate factors outside the scope of healthcare. 

 

More recently, a healthcare access and quality index was developed by risk 

standardising 34 causes of deaths considered to be amenable to healthcare to the global 

level of risk exposure assessed by the GBD 2015 study in order to isolate healthcare 

performance from behavioural and environmental risk factors not associated with 

healthcare (GBD 2015 Healthcare Access and Quality Collaborators*, 2017). An 

index on a scale of 0 to 100, where 0 is the worst and 100 the best value, was developed 

by employing a principal component analysis. This index was used for a global 

analysis of healthcare access and quality, which indicated an associated socio-

demographic gradient where the highest-income countries performed better. 

Compared to its economic peers, South Africa had one of the worst outcomes with an 
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improvement in the healthcare access and quality index observed between 1990 

(Healthcare access and quality access index of 45.6) and 2005 (Healthcare access and 

quality access index of 52). However, the amenable list of causes is based on a list 

developed for Europe, which does not necessarily capture the disease profile of 

developing countries such as South Africa. The nature of the scale of the index may 

not be able to indicate significant changes for specific causes. This approach may also 

not be feasible in countries where there is a dearth of empirical risk factor data. 

 

Assessing healthcare performance using separate performance measures on 

different domains of healthcare can be overwhelming. However, developing a 

composite index of healthcare may require extensive skill since data for some parts of 

the indicator may not be available or based on unreliable sources. This is especially 

the case in developing countries where there is a dearth of quality data on health system 

components. Therefore, composite indicators which are not carefully designed, may 

be misleading to health system decision makers and planners (Nolte et al., 2009).  

2.7 The history and utility of avoidable mortality to assess health system 
performance 

Using avoidable mortality as an indicator of health system performance may be ideal 

for developing countries, as it is based on a mortality indicator that is more readily 

available and does not require complex analysis. Avoidable mortality is an aggregation 

of causes of death which has been used in mostly population studies as an indicator to 

assess healthcare performance and quality. It comprises a list of causes of death that 

can be averted through timely access to quality medical care as well as causes which 

are preventable through public health interventions (see Figure 2-2 for the relationship 

between avoidable, amenable, and preventable mortality). 

 

 
Figure 2-2. Relationship between avoidable, amenable, and preventable mortality 
Source: (Gay, Paris, Devaux, & de Looper, 2011) 
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The majority of studies on avoidable mortality have focused on causes amenable 

to medical care to assess healthcare performance, however, there are studies that have 

extended the concept of avoidable mortality by including conditions that are 

preventable through public health intervention, which relates to primary prevention at 

the healthcare level, i.e. health and other societal policies (Holland, 1988; Westerling, 

1993; Simonato, Ballard, Bellini, & Winkelmann, 1998; Page et al., 2006). The 

amenable cause of death list has been adapted over time and across various studies, as 

it is dependent on current medical technology. In addition, the selection of causes was 

based on differing methodologies and criteria, as well as different settings with varying 

disease profiles. Medical technology, as defined by the WHO, is the “application of 

organised knowledge and skills” to diagnose, monitor and treat health conditions using 

“devices, medicines, vaccines, procedures and systems” (World Health Organization, 

Undated). The evolution and different applications of amenable and preventable 

mortality will be described in sections 2.7.1 – 2.7.4, while the limitations of the 

concept will be discussed in section 2.7.5.  

 

2.7.1 Evolution of the avoidable mortality concept 

The history of the avoidable mortality concept has been extensively covered in other 

studies. The most important studies in the evolution of the concept are summarised in 

Table 2-2. The avoidable mortality concept was developed in the 1970s by Rutstein et 

al. (1976) for the purposes of medical audit, where each death in the list of causes of 

avoidable mortality represented a “sentinel health event that the quality of care might 

need to be improved”, and included conditions rarely experienced in developed 

countries (Rutstein et al., 1976). The list consisted of 90 conditions from which deaths 

were considered “untimely or unnecessary” for the measurement of the quality of 

medical care in a broad sense that includes all aspects of medicine, “the resources of 

governmental, voluntary and social agencies, and the co-operative responsibilities of 

the individual himself.” (Rutstein et al., 1976). 

 

Charlton, Hartley, Silver, and Holland (1983) were the first to use the concept at 

a population level, although they assessed each condition separately between different 

health regions of England and Wales and not on an aggregate level. They used 14 

conditions from Rutstein’s original list and added chronic rheumatic heart disease. 
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These conditions were deemed to be responsive to medical and surgical treatment and 

of sufficient number of deaths.  

 

The Charlton et al. (1983) avoidable cause of death list was adapted by Holland 

(1988) to include causes on the basis of having identifiable healthcare providers and 

interventions and considered to be preventable by health services. This included causes 

amenable to public health interventions as indicators of primary care and causes 

amenable to hospital treatment as indicators of secondary care. They included 21 

causes of death on their list of which 18 were indicators of mortality amenable to 

hospital care and three were indicators of mortality amenable to public health 

interventions (i.e. malignant neoplasm of trachea, bronchus and lung, cirrhosis of liver 

and motor vehicle accidents).  

 

Westerling and Smedby (1992) were the first to distinguish between causes of 

death that are amenable to medical care and causes that fall outside the scope of 

healthcare that are preventable through public health policies. The list was adapted 

from the Rutstein et al. (1976) and Holland (1988) lists and consisted of 22 groups of 

conditions, which consisted of three preventable causes, i.e. malignant neoplasms of 

trachea, bronchus and lung, liver cirrhosis and motor vehicle accidents. 

 

Simonato et al. (1998) differentiated causes of death between those avoidable 

through primary prevention, those amenable to secondary prevention through early 

detection and treatment, and those amenable through improved treatment and medical 

care. 

 

Using the healthcare differentiation by Simonato et al. (1998), Tobias and 

Jackson (2001) apportioned causes among primary prevention, secondary prevention 

and medical care by using expert judgment to assign relative weights to each category 

which reflect the extent of preventability within each level of healthcare. Their list 

included 56 causes of which 24 were mainly considered to be avoidable through 

primary prevention, 16 amenable through secondary prevention and 16 amenable 

through tertiary prevention. This approach is highly reliant on expert judgment. As 

indicated by Nolte and McKee (2004), although it is empirically possible to separate 

causes avoidable according to primary prevention, secondary prevention and medical 



42 

 

care, it probably is not feasible to assess the precise attributable burden to the different 

levels of healthcare for a particular health outcome given the different phases involved 

in developing a health condition. Tobias and Jackson (2001) also extended the age 

limit of avoidable mortality from 64 to 74 years. 

 

Nolte and McKee (2004) and Page et al. (2006) developed separate lists for use 

in Australia, New Zealand and Europe respectively, which have been used for  

assessment of amenable mortality in several other studies (Gay et al., 2011; Lavergne 

& McGrail, 2013; Quercioli et al., 2013). Previous studies developed lists based mostly 

on subjective expert opinion without clear criteria for the inclusion of different causes. 

The Nolte and Mckee (2004) and Page et al. (2006) studies developed updated lists 

based on advances in medical technology using literature reviews to identify causes 

that had recently become amenable to healthcare and preventable through public health 

interventions, while also providing a rationale for the inclusion of different causes. The 

resulting list by Page et al. (2006) was peer reviewed by expert panels. The Nolte and 

McKee (2004) list contained 34 causes which are amenable to healthcare only, while 

the Page et al. (2006) list contained 48 causes of which 27 were deemed amenable to 

healthcare and 21 preventable through public health interventions. The two amenable 

lists contain many of the same conditions with both using an age limit of 74 years, 

which reflects the average life expectancy of developed countries, and in addition, the 

high prevalence of co-morbidities at older ages makes the reliability of death 

certification questionable. There are some important differences though, listed below, 

i.e: 

  Nolte and McKee (2004) include maternal deaths on their list of amenable 

conditions whereas it is excluded by Page et al. (2006) due to its infrequency 

in Australia and New Zealand.  

 Page et al. (2006) include a longer list of different cancer sites and, of these, 

Nolte and McKee (2004) do not include melanoma of the skin, bladder cancer, 

thyroid cancer and benign tumours. 

 Nolte and McKee (2004) include testicular cancer and Page et al. (2006) do 

not. 

 There are also some differences with regards to some infectious diseases. 
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 Page et al. (2006) apportions only 50% of deaths due diabetes mellitus, stroke 

and ischaemic heart disease to amenable deaths while Nolte and McKee (2004) 

analysed ischaemic heart disease separately.  

 

The differences might indicate differential healthcare between Europe and 

Australia and New Zealand. They might also indicate a difference in opinion between 

the experts involved in both studies or could be due to the time interval between the 

two studies. Difference in definition of amenable mortality might also have contributed 

to the disparity. Nolte and McKee (2004) included conditions that are indicators of 

secondary preventive healthcare or medical care and defined healthcare as primary 

care, hospital care, and collective health services such as screening and public health 

programmes, thus their list only included causes that are amenable to healthcare, while 

Page et al. (2006) included causes that are both amenable and preventable and gave 

preference to preventability if causes were both amenable and preventable. 

 

Page et al. (2006) used a categorical attribution (rule-based all or none 

classification) to place causes into either amenable or preventable conditions. They 

defined amenable mortality as causes whose case fatality is substantially reduced by 

current healthcare technology. For instance, this was operationalised as a five-year 

survival rate for more than 60% of cases for cancers. Causes were placed in 

preventable if the associated mortality could be substantially reduced by preventive 

measures. Using this approach, most causes fit into either amenable or preventable 

mortality. However, there are exceptions, ischaemic heart disease, diabetes and 

cerebrovascular disease were placed in both amenable and preventable conditions 

(Page et al., 2006). Mortality from these conditions were randomly split 50:50 between 

the two, since studies have shown that reduction of mortality is equally split between 

reducing incidence and treatment of the cause.  

 

Only one known study has attempted to systematically demonstrate the validity 

of the list of amenable causes as indicators of healthcare performance. Mackenbach et 

al. (2013) identified 54 amenable causes of death for which mortality declined by at 

least 30% between 1970 and 2000 in England and Wales and which had more than 100 

deaths in 2000. Furthermore, they conducted a systematic review to identify healthcare 

interventions introduced after 1970 which, according to evidence, has reduced 
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mortality due to the 54 identified causes. Fourteen conditions met this criterion, i.e. 

HIV/AIDS, colon cancer, cervical cancer, hypertension, ischaemic heart disease, heart 

failure, cerebrovascular disease, peptic ulcer, renal failure, congenital heart disease 

and perinatal conditions. However, a Delphi panel was undecided on the role of 

mortality level on the effectiveness of healthcare. Their reasoning was that the change 

in mortality levels were related to the level of mortality before innovation rather than 

the absolute change in mortality after innovation. The authors suggest that current 

absolute levels of mortality could be reflective of incidence and their associated risk 

factors, which could mask the effectiveness of healthcare and that the timing and pace 

of mortality decline from amenable conditions could provide better indicators of 

healthcare performance. This underpins the complexity of studies to validate amenable 

causes of death and, as indicated by the authors, population-level studies assessing the 

effectiveness of new interventions are scarce. Also, randomised control trials use 

existing treatments as the control which makes it difficult to assess the effectiveness 

of new interventions.  

 

Recently, healthcare experts defined a list of conditions deemed to be avoidable 

by current medical knowledge and technologies in Europe (Eurostat, 2016). The list 

included both amenable and preventable categories with various conditions included 

as both. They did not use a categorical attribution, since there was no split for deaths 

from conditions that were placed in both amenable and preventable, i.e. a full death 

was assigned to both categories. They considered certain conditions as both amenable 

and preventable regardless of the proportion of mortality that could be averted by 

reducing or treating the cause. Using this approach, the amenable and preventable 

mortality should be analysed separately since combining it into an indicator of 

avoidable mortality would lead to an overestimate. 

 

Kruk, Gage, Joseph, et al. (2018) is the first study to develop an amenable list of 

conditions for global comparison. The list was developed by combining the Nolte and 

McKee (2004) list of conditions with the SDG target three conditions for which risk 

can be reduced by use of personal healthcare for a total of 61 conditions. For 

assessment in low to middle-income countries, a subset of 41 conditions was used 

deemed to require basic interventions for assessment of amenable mortality. 
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The list of conditions used in different studies has evolved to reflect advances in 

technology but also reflects differences in opinion between different experts involved 

in the various studies as well as reflecting the difference in frequency of certain 

conditions between different geographical areas, with less common diseases generally 

being omitted. There appears to be no lists developed for developing countries, while 

the established lists are representative of developed countries which generally 

excludes rare causes of death. Thus, the established lists cannot necessarily be 

replicated in developing countries with different disease profiles. Generally, studies 

have used the amenable lists to analyse trends over time or to assess geographic 

differences, whereas studies on preventable mortality are scarce.
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Table 2-2. Summary of studies that have contributed to the evolution of avoidable mortality  
Author Number of conditions How was list developed Contribution What was it used for 

Rutstein et al. (1976) 90 Specialists in different areas of 

medicine in the United States 

developed a list of diseases, 

disabilities and deaths deemed 

unnecessary for the measurement 

of the quality of medical care in a 

broad sense that includes all aspects 

of medicine, “the resources of 

governmental, voluntary and social 

agencies, and the co-operative 

responsibilities of the individual 

himself.” 

First study to develop a list of 

causes of death which could be 

linked to measuring the quality of 

medical care 

Designed for international use 

where each death should be 

regarded as a sentinel health 

event that should be 

investigated, for use by 

national and local geographic 

areas and in individual 

hospitals 

Charlton et al. (1983) 14 Causes were selected from the 

Rutstein et al. (1976) list to reflect 

causes that were responsive to 

medical and surgical treatment and 

of sufficient number of deaths 

(more than 200) and excluding 

causes deemed to fall outside the 

scope of medical care 

First study to assess avoidable 

mortality at the population level 

To assess geographical 

variation in avoidable 

mortality in health regions of 

England and Wales and 

international trends 

Holland (1988) 21 Working party modified the 

Charlton et al. (1983) list and on 

review included additional causes 

Selected causes on the basis of 

having identifiable healthcare 

providers and interventions, 

which included causes 

preventable through primary care 

Analysis of avoidable 

mortality in 12 European 

countries 
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Westerling and Smedby (1992) 22 List of causes based on Holland 

(1998) and Rutstein et al. (1976) 

The first study to split avoidable 

causes into those that are treatable 

through medical care and causes 

that are preventable through 

policies that falls outside the 

scope of medical care  

Trend in avoidable causes of 

death in Sweden 

Tobias and Jackson (2001) 56 The Charlton et al. (1983) list was 

adapted and extended by 

reassessing the avoidable causes 

considering the improvement in 

medical technology since 1980, by 

extending the age limit to 75 and by 

including population-based 

preventive interventions 

An expert consensus method was 

used to proportionally partition 

causes to each level of healthcare, 

i.e. primary, secondary, and 

tertiary care 

To analyse the trend in 

avoidable mortality between 

1981 and 1997 

Nolte and McKee (2004) 34 An expert panel updated the list of 

avoidable causes by Charlton et al. 

(1983) and Tobias & Jackson 

(2001) through a comprehensive 

review of the literature and by 

excluding causes falling outside the 

scope of healthcare 

Provides an up to date list of 

causes and separates ischaemic 

heart disease from the analysis 

due to its high contribution to all-

cause mortality 

Trend analysis of avoidable 

mortality in large European 

countries excluding Belgium 
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Page et al. (2006) 48 Critically reviewed and updated the 

Tobias & Jackson (2001) list 

through a comprehensive review of 

the literature since 2000 for 

conditions that have become 

amenable or preventable and 

review of the list by experts and 

members of the National Public 

Health Information Working Group 

Defines causes as either amenable 

or preventable but includes 

stroke, diabetes, and ischaemic 

heart disease in both amenable 

and preventable lists due to 

evidence that the reduction of 

mortality is equally split between 

incidence reduction and treatment 

of established disease 

Trend analysis of amenable 

and preventable mortality in 

the statistical sub-division of 

Australia and District Health 

Board for New Zealand 

Mackenbach et al. (2013) 14 54 causes of death were selected 

from England and Wales for which 

mortality declined more than 30% 

between 1979 and 2000 and for 

which the number of deaths still 

exceeded more than 100 in 2000 as 

well as conducting a systematic 

review of healthcare interventions 

introduced after 1970 which 

according to evidence have 

effectively reduced mortality from 

these conditions 

Analysed the validity of 

amenable mortality as an 

indicator of the effectiveness of 

healthcare by identifying 

conditions for which considerable 

reductions in mortality have been 

observed and for which evidence 

exists of the effectiveness of 

healthcare to lower mortality 

Assesses whether the 

introduction of healthcare 

innovations coincided with a 

reduction in mortality of 

potentially associated 

amenable causes of death in 

seven European countries 

Kruk et al. (2018) 61 Combining the Nolte and McKee 

(2004) list with SDG conditions for 

which risk can be reduced by 

personal care  

First study to develop a list for 

global comparison of amenable 

mortality 

To compare amenable 

mortality numbers and quality 

of healthcare between 132 

countries 

Adapted from Kossarova, Holland, Nolte, and McKee (2009)
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2.7.2 Trend studies 

Various studies have analysed time-trends of amenable causes of death to assess the 

effect of improvements in medical technology (Mackenbach, Bouvier-Colle, & Jougla, 

1990; Nolte & McKee, 2008; Gay et al., 2011). These studies have shown a faster 

decrease in amenable causes of deaths over time compared to causes deemed as 

preventable or unavoidable in various countries that differ in social, environmental, 

genetic, and diagnostic factors. This probably indicates that improvements in medical 

technology were partly responsible and could not have been entirely due to 

improvements in socio-economic conditions. The decreasing amenable mortality trend 

was shown by Nolte and McKee (2008) who analysed the trend in amenable causes of 

deaths between 1997 and 2003 in 19 Organization for Economic Co-operation and 

Development (OECD) countries. A subsequent study extended the years of analysis 

from 1997 to 2007 for 31 OECD countries (Gay et al., 2011). All countries in the Nolte 

and McKee (2008) study showed a decline of 4% to 25% in amenable causes of death 

during this period. The decline was more marked in countries with high age-

standardised amenable mortality rates, except for the United States of America (US), 

which had the slowest rate of decline of all countries assessed. 

 

The Gay et al. (2011) study also included less-developed countries such as Chile, 

Mexico, Slovenia and Estonia with most of these countries having an age-standardised 

amenable mortality rate higher than the combined average of the 31 OECD countries. 

For example, Estonia had a rate almost twice as high as the OECD average. The annual 

percentage decline of amenable mortality was higher than the OECD average for 

Estonia, Chile, and Slovenia but Mexico, along with the US had the slowest annual 

decline.  

 

These findings suggest that amenable mortality rates decline over time 

regardless of a countries’ income level and that rates of decline do not seem to be 

related to income level. The lag between introduction of interventions and the advent 

of mortality decrease for various causes of death might make it difficult to associate 

the decreasing amenable mortality with advancement in medical technology over time. 

The effects of new interventions might be observed immediately for some conditions, 

such as new trauma surgery techniques for injuries, while others might only come into 

effect after a while (related to primary care interventions, such as smoking). 
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However, there are exceptions to the steady decline in amenable mortality. For 

instance, Andreev, Nolte, Shkolnikov, Varavikova, and McKee (2003) assessed the 

trend in amenable mortality between 1965 and 2000 in the former Soviet Union 

countries as well as the United Kingdom (UK). In the former Soviet Union countries, 

amenable mortality remained steady between 1965 and 1990, showed a sharp increase 

thereafter until 1995 and steadily decreased thereafter until 2000 except for Russia 

which showed an increase in amenable mortality during this period (Andreev et al., 

2003). In the UK, the age-standardised treatable causes of death were higher in 1965 

compared to the Soviet Union, but steadily decreased until 2000 to a quarter of that of 

Russia. One interpretation of these trends is that the introduction of new 

pharmaceutical products and technological advances from 1960 onwards did not reach 

the Soviet Union due to its isolation from the rest of the world (Andreev et al., 2003). 

It is, however, also indicative of the social and economic instability in the Soviet 

Union, especially after 1990, during the period of assessment.  

 

This does highlight the difficulty in distinguishing between the effect of 

healthcare on amenable mortality and other factors beyond health. This study and 

others comparing amenable mortality between countries invariably assume that 

amenable causes of death are the same across countries. The Soviet Union was closed 

off to Western medical knowledge for most of the study period and therefore causes 

of death considered amenable in the UK may not have been amenable in the Soviet 

Union. The Soviet Union could have been assessed on causes of death that were 

amenable to available healthcare in the Soviet Union at the time, but this approach 

would have obscured a failing healthcare system. It therefore is important to assess 

amenable mortality in different countries on causes of death that are amenable to the 

latest healthcare technology irrespective of its accessibility.  

 

There are a dearth of studies that have analysed the trend in preventable mortality 

over time, with one study conducted in Canada indicating that age-standardised years 

of life lost for causes preventable through public health programmes increased by 0.7% 

and 20% in men and woman respectively over a 25-year period (James, Wilkins, 

Detsky, Tugwell, & Manuel, 2007), whereas age-standardised death rates decreased 

over a 20-year period in Australia by more than 130% and by 63% in New Zealand 

(Page et al., 2006). 
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2.7.3 Geographic and socio-economic differences and avoidable factors 

Studies have analysed the contribution of healthcare delivery on amenable mortality 

on an aggregate level by comparing different geographical areas and socio-economic 

factors as well as assessing avoidable factors that contribute to the death of individual 

cases.  

 

Mackenbach et al. (1990) reviewed studies of geographical variation in 

amenable mortality and its association with healthcare delivery. The findings are 

inconclusive with associations between amenable causes of death and indices of 

healthcare delivery infrequently statistically significant. Mackenbach et al. (1990) 

indicates that these studies generally used levels of supply as healthcare variables, such 

as supply of doctors and nurses, hospital beds, the presence of a university hospital, 

etc. They indicated that healthcare factors independent from supply might be 

associated with amenable mortality and that supply might also reflect resource 

allocation decisions based on mortality differences. In contrast, a study using bivariate 

regression analyses, showed that several healthcare performance indicators 

independent of supply were strongly associated with amenable mortality across the 

different states in the US, i.e. proportion of people restricted to a medical doctor due 

to costs, proportion of people over 50 screened and receiving preventive care, 

proportion of adult diabetics receiving recommended preventive care and the 

proportion of hospitalised patients who received recommended care for heart attacks, 

heart failures and pneumonia (Schoenbaum, Schoen, Nicholson, & Cantor, 2011). 

 

The association between socio-economic factors and amenable mortality is more 

consistent (Mackenbach et al., 1990; Nolte & McKee, 2004; Korda, Butler, Clements, 

& Kunitz, 2007; Schoenbaum et al., 2011; Park, Tjepkema, Goedhuis, & Pennock, 

2015). People at a disadvantage due to occupation, income, ethnicity, race etc. have 

been shown to have a higher risk of death due to amenable causes in review studies by 

Mackenbach et al. (1990) and Nolte and McKee (2004). This has also been shown in 

a more recent studies with amenable mortality higher for the African race group than 

the white race group in all states of the US; higher for low and middle education groups 

compared to high education groups in Spain; higher in European cities with higher 

social deprivation; and, higher in aboriginal compared to non-aboriginal people in 
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Canada (Bautista, Alfonso, Corella, & Saiz, 2005; Schoenbaum et al., 2011; Hoffmann 

et al., 2014; Park et al., 2015). 

 

Preventable mortality is also higher in populations with a socio-economic 

disadvantages, although only a few studies have examined this association 

(Westerling, 1993; Westerling, Gullberg, & Rosen, 1996; Page et al., 2006). 

Westerling et al. (1996) showed that preventable-mortality rates are higher in people 

unemployed compared to those employed in the year before analysis as well as in blue 

collar compared to white collar workers, while Page et al. (2006) indicated a clear 

gradient in preventable mortality from the least to most-deprived areas in Australia 

and New Zealand. 

 

While aggregate studies of avoidable mortality are useful as an indicator of 

healthcare performance, further studies of avoidable care factors are required to 

highlight specific services or health system functions that require attention.  

 

Westerling (1996) reviewed 65 such studies with a mean number of 235 deaths 

in each study. Most of the studies analysed deaths associated with trauma (48%), 

perinatal mortality (20%) and maternal mortality (11%). Almost half of the studies 

identified inadequate treatment and diagnosis as the avoidable factors that could have 

contributed to death. While 34% of the studies identified errors in the management of 

complications of the disease, such as lack of prevention, recognition or treatment of 

the complications, 17% identified organisation of care factors, such as poor 

cooperation between different levels of care (Westerling, 1996). For trauma deaths the 

mean proportion of deaths with avoidable factors was 27%, which included delays in 

diagnosis of injury, unrecognised severity of diagnosis, delays in surgical treatment 

and errors in the management of complications. In the studies of maternal mortality, 

76% of deaths had avoidable factors that included delays in the transfer to a central 

hospital, late presentation for treatment and failure or delay in diagnosis, surgery, or 

treatment. For perinatal mortality the proportion of deaths with avoidable factors were 

43%, which included inadequate medical care before, during or after labour in 

detecting and treating complications such as increased blood pressure, toxaemia of the 

mother and asphyxia of the baby.  
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A study compared the differences in suboptimal care indicators and perinatal 

mortality between 10 different European countries and found that failure to detect 

intra-uterine growth restriction was likely to have contributed to the outcome in 10% 

of fatalities (Richardus et al., 2003). This was significantly lower in the Finnish and 

Swedish regions, which also had the lowest perinatal mortality rates. 

 

Socio-economic factors such as poverty and low education levels are associated 

with higher risk factors for disease, however, they are also associated with greater 

barriers in access to healthcare. Point estimates of amenable mortality at the population 

level can help to identify healthcare ineffectiveness but further studies are required to 

assess the effect of interventions over time, to identify vulnerable groups with a higher 

risk of amenable mortality and to identify specific areas of the healthcare system that 

require improvement. 

 

2.7.4 Does universal healthcare make a difference? 

The concept has also been used to measure the impact of universal healthcare (James 

et al., 2007; Desai, Nolte, Karanikolos, Khoshaba, & McKee, 2011). The premise of 

these studies is to examine whether universal healthcare is able to offset the 

inequalities in avoidable mortality related to socio-economic factors. Desai et al. 

(2011) assessed whether an increase in the relative health expenditure on the National 

Health Service (NHS) in England after 1999 made a difference in the amenable 

mortality rate. They found that the average annual percentage decline increased 

between 1999 and 2009 compared to the decline between 1990 and 1999. They 

compared this trend with Northern Ireland and Scotland, which had standardised 

amenable mortality rates that were 1.18 and 1.26 times higher respectively than that of 

England in 1990 and had higher rates of decline compared to England between 1990 

and 1999, while expenditure on the NHS were lower in England during this period. 

After 1999, the gap in NHS spending narrowed between England, Northern Ireland 

and Scotland, and the annual percentage amenable mortality decline between 1999 and 

2009 in England and Wales overtook the other two UK countries. While the 

implication is that the increased expenditure on the NHS in England and Wales 

improved healthcare delivery and subsequently accelerated reduction of amenable 

mortality, the findings should be interpreted with caution, since it is difficult to 
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distinguish how the increased expenditure benefitted different parts of the NHS and 

whether it could have influenced different causes of death. 

 

James et al. (2007) assessed differences in mortality amenable to healthcare and 

public health interventions between Canadian neighbourhoods with income disparities 

over a 25-year period after the establishment of universal health insurance. They used 

the difference in age-standardised expected years of life lost between the richest and 

poorest neighbourhood quintiles as their primary outcome measure and found that 

between 1971 and 1996 the disparity in amenable causes of death declined by 60% in 

men and 78% in women. For causes amenable to public health interventions the 

disparities increased by 0.7% in men and 20% in women, while for causes deemed not 

avoidable the disparities decreased by 15% in men and 9% in women. Similarly, in 

Australia the socio-economic status (SES) avoidable mortality gap decreased between 

1986 and 2002, which could be related to universal healthcare (Korda et al., 2007). 

 

In contrast, Mackenbach, Stronks, and Kunst (1989) found that causes of death 

amenable to healthcare declined more in higher occupational classes between 1931 

and 1961, while this trend was less consistent between 1961 and 1981. A similar 

pattern of higher decline in higher occupational classes was observed in The 

Netherlands for a smaller number of conditions. The pattern observed in England and 

Wales between 1931 and 1961 may be suggestive of the pre-NHS era where there was 

a disparity in access and utilisation of quality healthcare. These studies suggest that 

universal access and affordability of quality healthcare can reduce the gap in mortality 

between different socio-economic classes. 

 

Italy has offered universal health coverage since the late 1970s, but in the early 

1990s shifted to a private healthcare system with varying degrees of privatisation 

between the different regions (Paterlini, 2013; Quercioli et al., 2013). Quercioli et al. 

(2013) analysed the independent effects of spending on public versus private 

healthcare delivery on rates of change in avoidable mortality between 1993 and 2003 

using a multivariate regression model. They found that avoidable mortality rates 

decreased by 1.47% with every €100 additional public service spend per capita on 

NHS delivery while greater spending on private sector services was not associated 

with a significant decrease in avoidable mortality rates. Non-avoidable mortality rates 
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were not associated with greater public or private spending. The authors do not provide 

reasons for these findings, but they suggest that private care does not improve 

avoidable mortality outcome beyond public care in the Italian healthcare system and 

may serve as a lesson to countries wanting to adopt a similar model. Another study 

that analysed the relationship between healthcare spending and avoidable mortality in 

14 western countries between 1996 and 2006 also found that countries with above 

average spending growth experienced above average amenable mortality reduction 

(Heijink, Koolman, & Westert, 2013).  

 

In the United States of America (US) where they do not have a universal 

healthcare system, spend on healthcare per capita is much higher than most countries. 

For instance in 2007 it was twice as high as France, the UK and Germany which are 

all countries with a universal healthcare system (Ramkissoon, 2013). However, the 

average annual decline of amenable mortality in the US between 1997 and 2007 was 

lower than these countries at 1.8% compared to 5.2%, 3.7% and 2.8% in the UK, 

Germany and France respectively using the Nolte and McKee (2004) list, and 

performed the worst out of all OECD countries (Gay et al., 2011). Using the Tobias 

and Yeh (2009) list the US performed second worst only after Mexico. Therefore, a 

greater amount spent on healthcare will not necessarily infer better progress on 

amenable mortality. Indicators, such as access to healthcare may be better associated 

with progress of amenable mortality. The comparatively slow decline in the US 

coincided with an increase in the number of medically uninsured people, while the 

UK, Germany and France all provided universal healthcare (Ramkissoon, 2013). 

When controlling for poverty and race in a multivariate regression model, not being 

medically insured was no longer statistically significant across the different states in 

the US, but most healthcare indicators remained statistically significant (Schoenbaum 

et al., 2011). This shows that various factors, in particular socio-demographic 

indicators, may play a role in amenable mortality, while universal health insurance 

could reduce the health gap between different socio-economic classes. 

 

2.7.5 Limitations 

The limitations of the avoidable mortality concept have been extensively reported on 

in other studies and some are briefly listed below (Nolte & McKee, 2004; Page et al., 

2006).  



56 

 

It is difficult to discern the effects of healthcare on avoidable mortality from 

other factors such as disease incidence. This approach does not consider the proportion 

of deaths for an amenable cause that is not due to the healthcare system, for instance, 

cases that present at a late stage, etc. 

  

The list of conditions of amenable and preventable mortality should be updated 

regularly to reflect advancements in medical technology and changes in public health 

interventions. The attribution of causes into either amenable, preventable or both is 

difficult and does not consider the proportion of causes that may have been prevented 

under a counterfactual exposure scenario, instead an all or nothing approach is often 

used. Lastly, avoidable mortality does not indicate which course of action is needed to 

improve healthcare effectiveness. 

2.8 Summary 

Evidence suggests that in South Africa, health decision makers do not use burden of 

disease information to determine priorities, monitor the impact of health programmes 

and guide health resource allocation. One of the challenges is that there is no clear 

description in the literature of the best health outcome measures to be used to identify 

disease priorities, highlight health needs and inequities, or measure the performance 

of the health system. As such, a framework is needed as a guide to the use of burden 

of disease information for the different requirements of decision making. 

 

The disability adjusted life years (DALYs) measure is used globally to estimate 

population health and can be used as a guide for resource allocation. However, there 

are several problems with applying the DALY. It has exhaustive data requirements, 

including morbidity data, which are scarce in South Africa; and, it needs subjective 

value choices, which could influence the overall level and ranking of DALYs for 

specific diseases. A study, using StatsSA data with a high percentage of ill-defined 

and undetermined causes, assessed the effect of discounting at 3% compared to no 

discounting as well as age weighing compared to no age-weighting on the level and 

ranking of YLLs (Brody et al., 2007). However, it is unclear what the effect of 

discounting rates, other than 3% have on the ranking of YLLs, and there is also no 

literature on the effect of different life expectancies and disability weights on the level 

and ranking of different conditions of YLLs and YLDs. A disability weight is required 
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to combine mortality and morbidity data. The disability weight is an important 

component of the DALY but empirical health state valuations which inform disability 

weights are lacking for developing countries including South Africa, while it is 

uncertain whether the GBD disability weights can be used. 

 

Amenable mortality may be the most appropriate measure for health system 

performance in a data scarce country where routine mortality data are available, but 

the level and distribution of amenable mortality has not yet been measured in South 

Africa. Similarly, preventable mortality can be used to assess the effectiveness of 

public health interventions but has not yet been used for analysis in South Africa. The 

avoidable mortality concept has mostly been used in high-income regions such as 

Europe, the United States, Canada, and Australasia for healthcare performance 

assessment (Albert, Bayo, Alfonso, Cortina, & Corella, 1996; French & Jones, 2006; 

Nolte & McKee, 2012). These lists are based on evidence and expert opinion for 

developed countries and do not necessarily reflect the disease profile of developing 

countries. Lists for developing countries are needed, which should be based on the 

established international lists but also take into consideration the local disease profile. 

 

The use of the avoidable mortality concept as an indicator of healthcare 

performance is widely acknowledged, but there is no clear indication of how this 

should be done. There is a lack of information on whether point estimates or trend 

analysis are preferable, and the best measure of analysis also should be established. 

Trend studies have indicated that amenable mortality rates decrease in most settings 

while rates are higher in more deprived socio-economic groups. The evidence on 

preventable mortality trends and socio-economic differences are less clear due to a 

dearth of studies. 

 

Studies assessing the effect of universal healthcare have shown that it could 

offset socio-economic disparities in mortality, while socio-economic factors have 

consistently been shown to be associated with amenable mortality. Considering the 

prevailing health inequality in South Africa across different socio-economic groups 

and the impending National Health Insurance (NHI), amenable mortality could be an 

important indicator to monitor the progress of the NHI. As such an updated list of 

amenable mortality causes that reflect the local disease profile is required, which 
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should be used to assess the most appropriate method of use for a health system 

performance indicator. An updated preventable mortality list is also required to assess 

the effect of local public health programmes and interventions on population health. 
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3 METHODS 

This thesis uses a quantitative analytical approach in three sub-studies to address the 

different objectives. The sub-studies made use of three separate burden of disease data 

sources. Sub-study one assessed the value of the DALY for resource allocation and 

monitoring in South Africa. Sub-study two developed a local amenable and 

preventable mortality list and assessed its use for healthcare performance monitoring 

and public health effectiveness. Sub-study three used the lists for benchmarking and 

identifying equity gaps and assessed whether amenable and preventable mortality can 

be used for resource allocation. The Lavender Hill health state valuation data, the 

Ceres non-fatal injury data and the 2nd SA NBD estimates were used in sub-study one. 

For sub-studies two and three the 2nd SA NBD estimates were used.  

 

This chapter describes the framework used in the thesis, the study design and 

data source for each sub-study, the data processing and analysis steps undertaken. 

Table 3.1 summarises the method used to answer the objectives as well as the 

application of each objective. Further details are provided about the method of 

developing the local list of amenable and preventable causes as well as the data 

management and analysis steps.   

3.1 Description of the framework 

The framework on health information domains was developed by the Health Metrics 

Network (HMN) in the context of the poor performance of health information systems 

(Health Metrics Network, 2008). The HMN framework presents determinants of 

health, the health system and health status of the population as three domains that can 

be used to unify health system information.  

 

The framework (Figure 3-1) developed for this thesis combines the HMN 

framework with the rational planning cycle as indicated by Green (2007). It indicates 

that health planning occurs in a continuous cycle requiring different domains of health 

information which can be used in a situational analysis of population health and health 

system performance, which then informs the different requirements of decision 

making. The outcome of the monitoring and evaluation of the previous cycle inform 

the next cycle of the planning process. 
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The framework developed for this thesis includes public health policies as a 

health system domain on its own in addition to the three HMN domains. The HMN 

framework includes health policies under the health system domain but public health 

policies generally fall outside of the scope of the health system.  

 

The framework presents four different domains of population health indicators 

that can be used as part of a situational analysis of health need that are informed by 

each of the different health system domain indicators. These domains of population 

health indicators are risk factors of burden of disease, health system performance 

indicators, health need and inequity indicators, and cost-effectiveness interventions. 

The situational analysis informs the different requirements of health decision making, 

using each health need indicator. The different forms of decision making can include 

decisions on geographical resource allocation, disease priority setting, health service 

funding, public health funding and additional policy considerations. 

 

Geographical resource allocation alludes to resources that are allocated to 

different regions based on population health need, whereas disease priority setting 

refers to the allocation of resources to different health services based on the leading 

causes of disease burden. Health service funding refers to the financing of secondary 

healthcare services for treating disease, while public health funding refers to the 

financing of primary healthcare interventions to prevent incidence of disease. 

Additional policy considerations reflect that health planning occurs within a political 

context with decisions influenced by different actors and policy processes (Walt & 

Gilson, 1994). In South Africa there is uncertainty about whether these decisions are 

made across the different levels of health decision making, i.e. national, province, 

local, institutional and practitioner. Health planners also should consider the different 

levels of data aggregation needed for the different requirements of decision making.  

 

This framework is a simplified version of the different indicators and decisions 

that a health planner may make but is useful for tying the different objectives together 

in this PhD. 
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Figure 3-1. Health planning for different requirements 

 

The overall study design is described below together with more detail on the 

three secondary data sources, study design, data collection, data management and 

analysis. 

3.2 Study design 

The three sub-studies are all population-based, descriptive, analytical studies. Sub-

study one is a descriptive study of disability weights, YLLs and YLDs assessed from 

suburb, district, and national populations. Sub-study two is a retrospective study of all 

mortality determined to be amenable to healthcare and preventable nationally with 

comparison to other countries in 2007 and 2012. Sub-study three is a retrospective 

time-trend study of all mortality determined to be amenable to healthcare and 

preventable at provincial and race group level between 1997 and 2012.  

3.3 Data sources 

As indicated earlier, the data sources for the three sub-studies are the Lavender Hill 

health state valuation data (primary analysis), the Ceres non-fatal injury data (primary 

analyses) and the 2nd SA NBD estimates (secondary analyses), which will be described 

in more detail in section 3.3.1 below.
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Table 3-1. Summary of methods    

Objectives Data Source Application Method 

1) To compare ranking of causes of death 

and the level of the DALY due to 

different decisions on the value choices 

of a DALY 

2nd SA NBD 

and Ceres non-

fatal injury data 

To assess the feasibility of using the DALY for 

disease priority setting in South Africa 

Separately compare the impact of different 

value choices on the level and rank on 

different conditions of YLLs and YLDs 

2) To derive local empirical disability 

weights and compare with the weights 

from the GBD study 

Lavender Hill 

health state 

valuation 

survey 

To assess whether the DALY measure in 

South Africa requires local disability weights 

or whether the GBD disability are sufficient 

Use statistical modelling procedures to 

mathematically transform health states into 

disability weights 

3) Develop a list of causes of death that 

can be considered amenable and 

preventable in the South African 

context and compare to international 

lists 

N/A To assess whether a local list is needed or 

whether established international lists are 

sufficient 

Adapting international lists with inputs from 

local public health and disease experts 

4) To assess the level of amenable and 

preventable mortality and how it 

compares to other countries 

 

2nd SA NBD To assess healthcare system performance and 

public health intervention effectiveness 

Quantitative statistical analysis for South 

Africa and comparing it to studies of other 

countries by using the list of conditions and 

populations standards of these studies 

5) Identify provincial and race group 

health gaps based on amenable and 

preventable mortality as indicators 

2nd SA NBD Benchmarking of provinces and race groups 

based on levels, ratios, and excess mortality 

Quantitative statistical analysis by province 

and race 

6) Describe the changes in amenable and 

preventable mortality between 1997 

and 2012 in South Africa 

 

2nd SA NBD To assess trends in inequities between 

provinces and race groups and the different 

measures of amenable and preventable 

mortality that can be considered for resource 

allocation 

Quantitative statistical analysis by province, 

race, year, sex, and cause  
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3.3.1 Lavender Hill health state valuation data 

To derive local empirical disability weights, the health state valuations assessed in a 

household survey conducted in an under-resourced suburb (Lavender Hill) in Cape 

Town were used. The disability weights derived from this survey have already been 

published by the PhD candidate (Neethling et al., 2016). 

 

The Lavender Hill health state valuation data were provided to the PhD 

candidate by the principal investigator (Professor Jennifer Jelsma) who required the 

data to be analysed and, in turn, allowed the candidate to use the data for the PhD 

study.  

 

Lavender Hill consists of approximately 32 000 residents, who are bilingual in 

English and Afrikaans, with high rates of unemployment of the labour force (42%), 

low rates of higher education (only 19% of people older than 20 completed Grade 12) 

and low-income levels of those employed (59% have an income of about R3 200 

~US$220) (City of Cape Town, 2013).  

 

The Lavender Hill study was conducted by investigators from the University of 

Cape Town. The study design and survey material used for data collection were 

conceptualised by the GBD 2010 study investigators and, as such, the findings can be 

compared to the GBD 2010 study (Neethling et al., 2016). However, there are a few 

important differences. Firstly, a time trade-off (TTO) valuation method was used to 

valuate indicator conditions in the local study compared to the population-health 

equivalence method used in the GBD study. Secondly, 51 health states were assessed 

in the local study compared to 220 health states in the GBD 2010 study. Thirdly, only 

household personal interviews were conducted in the local study to prompt responses 

whereas the GBD 2010 study conducted household personal interviews together with 

telephonic interviews and a web survey (Neethling et al., 2016). 

 

A survey sample size of 700 at the 95% confidence interval and a margin of error 

of 70% were deemed to be sufficient to valuate 51 health states (Neethling et al., 2016). 

Households were selected using a random stratified sampling procedure based on 

dwelling type. A statistical package for the social sciences (SPSS) computer algorithm, 
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which included information on age and sex, was used to randomly select an adult 18 

years or older from each household. Trained interviewers conducted face-to-face 

interviews in English between September 2009 and March 2010. A computer-assisted 

personal interview programme (CAPI) was used to display survey questions and 

response options sequentially on a laptop screen. The survey questionnaire consisted 

of health state valuation questions, which were randomly chosen by the CAPI 

programme, as well as questions on age, sex, household assets, level of education and 

marital status (Neethling et al., 2016).  

 

A generic description of health states was presented to respondents in lay 

language that excluded disease labels and highlighted the underlying condition and 

functional effects of each health state (See Health State Descriptions in Appendix I) 

(Neethling et al., 2016). The GBD 2010 study used the same health state descriptions 

(Salomon et al., 2012b). Health state preferences were elicited with a pair-wise health 

state trade-off method, while a TTO method was used to valuate indicator conditions 

which can be used to set the disability weight value boundaries. The pair-wise health 

state trade-off required respondents to choose the healthiest option between two 

descriptions of health states in two hypothetical people. Respondents had to make 

decisions on 15 pair-wise health states that were randomly selected from a total of 51. 

To assess the indicator conditions, 10 health states were valuated with the TTO method 

with each respondent required to valuate one indicator condition. In a TTO 

respondents are required to choose between living with a mental or physical disability 

for 10 years and living a shorter period without any disability. Since hypothetical 

scenarios were used in both the pairwise trade off and TTO valuation techniques, no 

sensitive information was collected. The answers were recorded on the SPSS computer 

program and consolidated on a central server (Neethling et al., 2016). 

 

3.3.2 Ceres non-fatal injury data 

The aim of the Ceres non-fatal injury study was to estimate the incidence of non-fatal 

injuries, severe enough to warrant healthcare in a rural part of the country that could 

feed into the estimates of the 2nd SA NBD study (Prinsloo, Matzopoulos, Bradshaw, 

Groenewald, & Laubscher, 2012). This study provided data on non-fatal injury 

incidence, cause, and the nature of injury. The nature of injury is a health state 

indicating the injury pathology and anatomy affected. To estimate YLDs, disability 
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weights are required by sequelae of disease, or in the case of injuries, the nature of the 

injury. Therefore, disability weights from two different sources will be applied to each 

nature of injury in the Ceres data to illustrate the effect of different estimates on YLDs. 

 

This data was obtained from the South African Medical Research Council 

Burden of Disease Research Unit where the PhD candidate is employed. The PhD 

candidate was a co-investigator on a follow-up study that aimed to calculate YLLs and 

YLDs from the Ceres non-fatal injury incidence estimates. The PhD candidate was 

responsible for the calculation of the YLLs and YLDs. The YLD estimates for this 

follow-up study were calculated using the GBD 2013 disability weight estimates 

(Haagsma et al., 2016b). These estimates were presented at the 2016 International 

Collaborative Effort on Injury Statistics and Collaborative Meeting (Prinsloo, 

Neethling, Matzopoulos, & Bradshaw, 2016). The Ceres unintentional injury 

incidence data, together with data from the Netherlands and Thailand, have also been 

used to test a new method of linking disability weights and durations of disability to 

calculate YLDs (Haagsma et al., 2012). 

 

Ceres is a rural farming community located in the Cape Winelands District of 

the Western Cape with an estimated population of about 40 000 at the time of the study 

period in 2008 (Prinsloo et al., 2012). 

 

This study conducted a retrospective review of medical folders of injured 

patients from the Ceres catchment at the Ceres District and Private Hospitals to provide 

a cross-sectional profile of non-fatal injuries in 2008. The non-fatal injury incidence 

total was 4 438. A retired nurse collected the data between March and November 2011 

using a data collection form which included cause of injury, intent of injury, nature of 

injury, trauma severity score information, disability duration, and placement after 

injury and demographic detail categories. The cause of injury list included 14 

categories and was based on the WHO collaborative study on alcohol and injuries 

(World Health Organization, 2001) and the 2nd SA NBD cause list. The nature of injury 

list included 33 different categories including fractures of the skull, rib, radius, injured 

spinal cord, open wound, burns, dislocations, poisonings, etc. (See Appendix II for the 

nature of injury categories.). The nature of injury list were derived from the GBD 1996 

list of injury sequelae (Murray & Lopez, 1996) but was amended to include 
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bruises/soft tissue injuries, as these were found to occur frequently but were not part 

of the GBD list. 

 

3.3.3 2nd SA NBD estimates 

The amenable and preventable mortality estimates are derived from the 2nd SA NBD 

study estimates, which is based on adjusted StatsSA data between 1997 and 2012. The 

StatsSA data were adjusted in a multi-step process by redistributing unknown 

demographic profile information, for incompleteness, the lack of detail on cause of 

injury, misclassification of HIV/AIDS deaths and the high proportion of ill-defined 

and garbage conditions (Pillay-Van Wyk et al., 2014).  

 

The 2nd SA NBD estimates were obtained from the South African Medical 

Research Council Burden of Disease Research Unit where the PhD candidate is 

employed. The PhD candidate was involved with the Microsoft Excel template 

analysis setup, which fed into the analysis procedure of the 2nd NBD study. 

 

The 2nd SA NBD estimated a total of 9 230 528 deaths between 1997 and 2012. 

The estimates are based on a list of 140 specific causes of death divided into four broad 

causes, i.e. Type 1 (communicable, maternal, perinatal and causes of nutritional 

deficiencies), HIV/AIDS and Tuberculosis, Type 2 (non-communicable diseases), 

Type 3 (injuries) (See NBD list of causes in Appendix III). The list captures the most 

prevalent causes of death and causes that are important for public health policy and 

risk factor attribution. 

 

The data are aggregated into unique combinations grouped by age, sex, cause, 

year, province, and race for the years 1997 to 2012. Race was labelled per the apartheid 

defined race groups, i.e. African, White, Asian, and Coloured. The 2nd SA NBD did 

not report estimates by race before 2000 due to lack of information on race provided 

by the StatsSA data for this period. 

 

The local amenable and preventable mortality list was developed using the 2nd 

NBD cause of death list and the process is described below. 
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3.4 Development of local amenable and preventable mortality list 

The amenable and preventable list was developed using defined criteria and based on 

the lists of the Nolte and McKee (2004) and Page et al. (2006) with input from various 

public health and disease-specific experts. 

 

3.4.1.1 Definition and criteria: amenable and preventable mortality 

The NBD cause of death list distinguished between causes of death that are amenable 

to healthcare and those that are preventable through public health interventions by 

using the definitions and criteria of Nolte and McKee (2004) and Page et al. (2006). 

The Nolte and McKee (2004) list consists only of amenable causes of deaths, whereas 

the Page et al. (2006) consists of both amenable and preventable causes. 

 

Causes of amenable mortality were selected as indicators of secondary 

prevention where well-established screening modalities have been developed as well 

as causes that respond to medical or surgical intervention. Preventable causes of death 

were selected as those that are preventable through identifiable, effective public health 

interventions and programmes (primary prevention). Causes of death were considered 

as amenable where medical treatment extends survival by more than five years in more 

than 50% of cases, while causes were considered as preventable if their associated 

mortality was reduced by at least 50% by reducing the incidence of disease. Certain 

causes of death (HIV/AIDS, diarrhoea, diabetes mellitus, stroke, and ischaemic heart 

disease) where most mortality can be reduced through either incidence reduction or 

case fatality reduction were placed in both amenable and preventable mortality.  

3.4.1.2 Adapting the international lists 

The Nolte and McKee (2004) and the Page et al. (2006) lists of amenable and 

preventable causes of death were used as the base, since these lists were based on 

published evidence which meets the above mentioned criteria of selection of causes of 

death.  

 

The causes on these lists were reviewed in a three-step process. Firstly, with four 

local public-health experts by presenting each cause and the rationale for inclusion as 

indicated by Nolte and McKee (2004) and Page et al. (2006) in an Excel spreadsheet. 

Secondly, the list was presented to a roundtable of experts in public health, medical 
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care, and the general science community at the 2nd Western Cape Health Research 

Day. Thirdly, where consensus on selection of causes into either amenable or 

preventable mortality could not be reached the opinions of condition-specific experts 

were sought. This was done by communicating with individual experts via email or in 

person contact, with a question on whether the cause in question had identifiable and 

established medical or public health interventions. For amenable causes the expert was 

questioned on whether medical care could enhance survival by at least five years and 

for preventable causes whether public health intervention could reduce incidence by 

more than 50%. The opinion of the expert was regarded as final. Causes of death that 

were presented to experts were as follows: HIV/AIDS, diarrhoeal disease, preterm 

birth complications, protein-energy malnutrition, Vitamin-A deficiency, iron-

deficiency anaemia, colorectal cancer, mouth and oropharynx cancer and renal disease. 

Finally, expert opinion on HIV/AIDS was triangulated with published literature on the 

life expectancy of people with HIV/AIDS on antiretroviral drugs in South Africa 

(Johnson et al., 2013). The rationale for inclusion of causes as amenable and 

preventable is described in Appendix V. 

3.5 Data management and cleaning 

The data management and cleaning for each data source is described below. 

 

3.5.1 Lavender Hill health state data 

The Lavender Hill health state valuation data were sent to the PhD candidate in 

Microsoft Excel format. This data was saved onto the PhD candidate’s personal space 

on the South African Medical Research Council’s (SAMRC) secure central network 

server and then converted into Stata format using StataIC/13 writing code do-files 

created by the PhD candidate for validity checks and analysis. The checks were done 

on age and sex for completeness and consistency. Since survey respondents had to 

think through hypothetical scenarios of health states, checks were also done on the 

time spent in choosing responses. On average it took respondents 19 minutes and 24 

seconds to complete all the survey questions, eight minutes and 24 seconds to complete 

15 pairwise comparison questions, and one minute and 12 seconds to complete the 

TTO valuation question. There were no real concerns on the time spent to answer the 

questions by the various respondents. The number of participants interviewed were 

742, but 64 responses were excluded from final analysis because of 62 refusing to 
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answer any questions and two only partially completing the questions. The analysis 

therefore was conducted on 677 respondents who completed all the questions. For a 

summary of the background characteristics of the respondents, please see Table A of 

Appendix IV. For the analysis, the data required reshaping from wide to long format 

and a check on the number of responses was built into the do-file to ensure responses 

were not removed during this process. 

 

3.5.2 Ceres non-fatal injury data 

The Ceres data were provided to the PhD candidate in StataIC/13 format and kept on 

the PhD candidate’s personal space of the SAMRC’s secure network drive. A validity 

check was not needed on this data since the PhD candidate was involved in validity 

checks of age, sex, and cause of injury by nature and intent for the YLD analysis. The 

checks and data analysis were done using a Stata written code do-file created by the 

PhD candidate. Soft tissue injuries were excluded from the analysis since it was not 

deemed severe enough to cause time lost due to ill health. Unknown sex, age, cause, 

and nature of injury were proportionally redistributed. For the analysis the data 

required reshaping from wide to long format and, as such, a check on the injury 

incidence total was built into the do-file to ensure cases were not removed during this 

process. 

 

3.5.3 2nd SA NBD estimates 

These data were acquired from the internal secure network of the SAMRC’s Burden 

of Disease Research Unit in StataIC/13 format and were saved onto the PhD 

candidate’s personal space. These data were put through vigorous data checks and 

cleaning on age, sex, cause, and race by the SAMRC Burden of Disease research team, 

which the PhD candidate observed first hand and therefore data cleaning was not 

required for this PhD study. For the analysis the data required reshaping from wide to 

long format and, as such, a check on the aggregate total of cases was built into the do-

file to ensure data were not removed during this process. 

 

The management process of reclassifying NBD causes into amenable and 

preventable causes of death involved importing of the list of NBD causes of death to 

Microsoft Excel (MS Excel) from StataIC/13. The choice of placing the various causes 

into either amenable, preventable, or unavoidable causes was captured in MS Excel. 
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The 2nd SA NBD causes of death estimates were then re-categorised into amenable, 

preventable, and unavoidable causes in StataIC/13 using the MS Excel template as a 

guide. The Excel template consisted of the NBD causes of death categorised into 

amenable, preventable and unavoidable causes. The data sets for this process were kept 

always on the PhD candidate’s personal space on the SAMRC secure network. 

3.6 Data analysis 

This section will describe the method to derive disability weights (3.6.1), the method 

of comparing different value choices on the level and rank of YLLs and YLDS (3.6.2) 

and the different measures used to analyse amenable and preventable mortality (3.6.3). 

 

3.6.1 To derive disability weights 

Stata/IC 13.0 and Microsoft Excel 2013 were used for data analysis. Deriving 

disability weights from health state valuations assessed in the Lavender Hill study 

involved a three-step mathematical transformation (Figure 3-2). 

 

 

Figure 3-2. Steps involved in transforming health states into disability weights 

Firstly, to assess paired comparison choices, a probit regression was used to 

analyse the relative difference in severity of health states, following the approach used 

in the GBD 2010 study (Salomon et al., 2012b) (See Table B of Appendix IV for probit 
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model coefficients). A probit model is a type of regression that analyses dichotomous 

dependant variables. For modelling the different health states, the model requires 

arbitrary identifying assumptions and assumes that each health state has the same 

variance around the health state. The dependant variable takes on the value 1 if the 

first health state were chosen as the healthier option and 0 if not. 

 

All health states were defined as independent variables and were assigned a 

value of 1 if the health state was selected as the healthier option, -1 for the non-chosen 

alternative health state and 0 for all health states other than the pair being considered. 

Running a probit regression returns coefficients on an arbitrary scale which estimates 

the relative difference in severity between health states (Salomon et al., 2012b). The 

probit model formula is provided in equation 1 (Salomon et al., 2012a). 

 

(  = 1/ ) = Φ( ’ )  (1) 
 
where P is the probability of the first health state (Y=1) in the pair of health states being 

compared (Y) being chosen as the healthier one, Φ is the cumulative function of the standard 
normal distribution,  is a vector of independent variables for all except 1 health state, 
parameters  are estimated by maximum likelihood. 

 

Secondly, the 10 health states used in the TTO valuation method were used as 

indicator conditions to anchor the probit coefficients of the paired comparison method 

onto a 0 to 1 disability weight scale. Deriving disability weights from the indicator 

conditions also required a multistep process. The first step was to derive disability 

weights (1-years/10) of the upper and lower limit of each health state. The TTO 

technique required that respondents make a choice between living three, five or seven 

years in perfect health or living for 10 or more years with a particular health state. The 

first scenario was whether they would choose five years in perfect health or 10 years 

with a health state and depending on the answer the next scenario would be either 

seven or three years in perfect health. For instance, if a respondent chose to live five 

years in perfect health instead of 10 years with blindness, the next question would be 

whether they would be willing to go down to three years in perfect health. If the answer 

to the second question was that they would not be willing to go down to three years of 

perfect health, then for this scenario the disability weight would lie between 0.5 and 

0.7. The next step was to apply a logit transformation to the disability weights, since 
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it allows for normally distributed error (Salomon et al., 2012b). The logit 

transformation formula is provided in equation 2. 

 

Logit (dwb) = ln(dwb/1-dwb)  (2) 
where dw is the disability weight at the lower or upper limit boundaries (b), and ln is the natural 
logarithm function. 
 

An interval regression was then performed on the logit transformed values. 

Interval regression is used to model results that have interval censoring and is used 

when the exact values of an observation are unknown despite knowing the ordered 

category into which the observation falls (Zhang & Sun, 2010). Respondents were 

provided with a binary choice and therefore exact values were unknown. Thus, an 

interval regression model was used since there was a possibility of choosing values in 

between those presented to the respondents. The upper and lower limits of the 

disability weights were used as dependant variables and the resulting regression model 

coefficients were inversely transformed back onto the 0 to 1 disability weight scale. 

The disability weight for each indicator condition is shown in Table C of Appendix I. 

The interval regression formula is provided in equation 3 (Henningsen, 2012). 

 

P(LL < Y < UL) = β  + ɛi  (3) 
where P is the probability of the logit transformed disability weight Y lying between the known 
lower limit (LL) and upper limit (UL), β is a vector of unknown parameters,  is a vector of 
explanatory variables and ɛi is a disturbance term with mean 0 and constant variance.  

 

The last step in deriving disability weights for the health states used in the pair-

wise comparisons was to rescale the probit coefficients onto the 0 to 1 disability weight 

scale set by the anchored indicator conditions. To achieve this, a linear regression of 

the logit transformed disability weights of the indicator conditions was modelled 

against the probit coefficients of the corresponding health states. The resulting slope 

and intercept were used to linearly transform the probit coefficients onto the 0 to 1 

disability weight scale. The linear regression formula is provided in equation 4.  

 

Ypc = mxind + b   (4) 
where Y is a vector of the probit coefficients (pc), m is the slope of the relationship between Y 
and x, x is a vector of the indicator conditions (ind) and b is the intercept of Y when x is 0. 
 

It resulted in a negative correlation which provides disability weights that are 

inversely related to the severity of health states as indicated by the probit coefficients 
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(See Table C of Appendix IV). The ranking of the indicator health states by disability 

weight appeared illogical in some cases, for instance acute neck pain had a higher 

disability weight (0.362) than more severe health states such as severe vision loss 

(0.170) and long-term traumatic amputation of one lower limb without treatment 

(0.052). Therefore the method used in the study by Haagsma et al. (2015) was used as 

an alternative approach to rescale the probit coefficients. They rescaled their health 

state coefficients onto the disability weights of the GBD 2010 study using a lowess 

regression. 

  

Similarly, for the local study, a lowess regression was used to regress the probit 

regression coefficients against the logit-transformed disability weights of the GBD 

2010 study. A lowess regression is non-parametric and therefore can be used when the 

relationship between the dependant and independent variables are unknown, since it 

does not require prior specifications about the relationship structure of the data 

(Jacoby, 2000). The lowess regression function is shown by equation 5 (Cleveland, 

1979). 

 

yi = g(xi) + ɛi  (5) 
assuming i = 1 to N, the ith measurement yi of the probit regression coefficients y and the 
corresponding xi of the vector of logit transformed disability weights x, g is a smooth function 
and ɛi are random variables with mean 0 and constant scale. The predicted disability weights 
depend on the points in the neighbourhood of (xi, yi), which is dependent on the assumption of 
smoothness.  
 

The lowess regression model requires an α parameter which gives the proportion 

of observations to be used in the regression and is specified as values between 0 and 1 

(Jacoby, 2000). For instance, using an α value of 0.15 specifies that the fitted 

regression model should use 15% of the total data points. The fitted curve becomes 

smoother with larger values, but the choice of α parameter should be determined on a 

case-by-case basis (Jacoby, 2000). An α parameter of 0.85 was chosen for this study, 

as it provided predicted lowess coefficients that were similar in rank for the different 

health states, in comparison to the probit coefficients and because the lowess curve 

follows the central tendency of the logit transformed GBD 2010 disability weights 

across the range of the probit coefficients (See Figure A of Appendix IV for the lowess 

curve). The predicted coefficients obtained from the lowess regression were inversely 

logit transformed to yield disability weights onto the 0 to 1 scale. The probit 
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coefficients were then linearly interpolated between the upper and lower limit of the 

disability weights.  

 

A Pearson’s correlation coefficient was used to compare the local disability 

weights with the disability weights of the GBD 2010 study with significance set at p < 

0.05. The Pearson’s correlation coefficient formula is provided in equation 6. 

 

r = N∑xy – (∑x)( ∑y)   (6) 

√[N∑X2-(∑X)2][ N∑Y2-( Y)2] 
 
where r is the correlation coefficient, N is the sample size, x and y are 2 different data points, 
∑xy is the sum of the products of the 2 datapoints, ∑x is the sum of x data points, ∑y is the sum 
of y data points, ∑X2 is the sum of squared data points for X, ∑Y2 is the sum of squared data 
points for Y. 
 

A 95% confidence interval was estimated around each disability weight by 

running a lowess regression of the upper and lower limit of each probit regression 

coefficient against the upper and lower logit transformed GBD 2010 disability weights. 

 

3.6.2 To assess the effect of different value choices on the rank and level of the DALY 

The effect of different value choices was separately assessed on the YLLs and YLDs 

since these two components of the DALY have different value-choice requirements. 

The DALY is the sum of YLLs and YLDs. Therefore, the effect of the different value 

choices on the ranking of causes of DALYs can be shown by its separate effect on the 

YLLs and YLDs. It is a huge undertaking to calculate the YLDs of all causes of 

morbidity, since it requires data on prevalence and disability weights by the different 

sequalae of each cause. Sequelae prevalence data are scarce for South Africa, which is 

why the rankings of causes of YLDs were assessed on the Ceres Non-Fatal injury study 

data alone, since this study contained the prevalence by nature of injury. 

 

3.6.2.1 Impact of value choices on YLL 

The impact of different sources of LE, discounting and age weighting on the level and 

rank of YLLs were assessed by directly comparing the top 10 causes of death, while a 

Pearson’s correlation coefficient was used to compare the effect of the different 

options of value choices on the level of all causes of YLLs. The correlation was done 
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on log transformed values plus 1 as this allows the data to be normally distributed 

which is necessary to compensate for outliers. 

 

Using the notation of Mathers et al. (2001), the calculation of an YLL requires a 

standard reference life expectancy (LE) by age (equation 7). An incidence YLL is a 

measure of future stream of life lost which could be discounted to give a net present 

value while age-weighting could be applied to the YLL to give greater value to young 

or middle-aged adults (equation 8). 

 

YLLcas = Ncas x LEas   (7) 
where N is the number of deaths at a given cause (c) at specific age (a) and sex (s) and LE is 
the life expectancy at specific age (a) and sex (s)  

 
YLL= N Ce(ra) / (β+r)2 [e-(β+ r) (L+a) [-(β+r) (Las+a)-1] - e-(β+ r)a [-(β+r)a-1]] (8) 

where N is the number of deaths, r is the discounting rate at specific age (a), e is the 
mathematics constant base to the natural logarithm, β is an age-weighting function 
parameter, C is the age weighting correction constant and L is the life expectancy at specific 
age (a) and sex (s)  

 

To compare the impact of different sources of model life tables on the level and 

rank of causes of YLLs, the Level 26 of the West model life tables, the GBD 2010 life 

table and the World Health Organization’s global health estimates (WHO GHE) life 

table were used (Murray, 1994; Murray, Ezzati, et al., 2012; United Nations 

Populations Division, 2013). Please see Section 2.3.2 for a comparison of the different 

life tables. 

A discounting rate of 3% is commonly used for DALY estimates (Murray & 

Lopez, 1996; Bradshaw et al., 2003). Therefore, a 3% discounting rate was compared 

to no discounting, 1.5% discounting and 4.5% discounting on the level and rankings 

of causes of YLLs in South Africa. The results of this analysis was published by the 

PhD candidate (Neethling et al., 2017), but was based on an outdated iteration of the 

2nd SA NBD estimates. The results for this thesis is based on the latest iteration.  

In addition, the effect of age weighting compared to no age weighting was also 

assessed on the level and rank of the YLL. 

 

3.6.2.2 Impact of value choices on YLD 

To assess the effect of different disability weights on the level and rank of YLDs the 

Ceres non-fatal injury study was used. The Ceres study calculated a prevalence YLD 
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to feed into the requirements of the 2nd SA NBD study (Prinsloo et al., 2016). To 

calculate a prevalence-based YLD the nature of injury incidence (fractures, burns, 

open wound, etc.) for each cause of injury was multiplied by the duration and disability 

weight for each nature of injury as indicated in equation 9 below (Mathers et al., 2001). 

An YLD by cause of injury is calculated by adding the YLDs of each nature of injury 

(equation 10). The PhD candidate was a co-principal investigator on the calculation of 

the Ceres injury burden and was responsible for calculating the YLDs. 

 

YLDnature = Incidencenature x Durationnature x Disability weightnature  (9) 
 
YLDcause = YLDnature1 + YLDnature2…+YLDn     (10) 

 

The duration of injury collected in the Ceres study was inappropriate as it 

indicated time away from work. Therefore, estimates of duration were gathered from 

the GBD 2013 study (Haagsma et al., 2016b). The 2013 GBD estimates on disability 

duration were for short-term injuries. This was defined as having some disability as a 

result of injury for less than one year, with duration of disability provided as total 

number of days. For this thesis, these estimates were converted into a year by dividing 

the estimate by 365.25 (See Appendix II for durations). Longer term injuries of one 

year or more were assigned a value of 1. The 2013 GBD study used probability 

estimates by age to determine the proportion of each nature of injury category that can 

result in long term injury (Haagsma et al., 2016a). This was applied to the Ceres nature 

of injury incidence data. 

 

For this PhD an incidence YLD due to injuries was calculated using the disability 

weights of the Gabbe et al. (2016) study. The effect of a different set of disability 

weights gathered from the Haagsma et al. (2016b) and Gabbe et al. (2016) studies, on 

the level and rank of YLDs due to injuries, were compared. The Gabbe et al. (2016) 

and 2013 GBD study (Haagsma et al., 2016a) derived disability weights for hospital 

treated patients for both short term and long term disabilities and could thus could be 

compared directly. The Gabbe et al. (2016) study estimated patient-based disability 

weights using self-reported data from 29 770 injury cases in Australia, the Netherlands, 

New Zealand, the UK and USA followed up at three, six and 12 months post-injury. 

Gabbe et al. (2016) estimated an annualised disability weight, which is an average of 

disability weights at 3, 6, and 12 months post-injury, and a 12 months disability weight 
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for patients with disabilities that received hospital care. The 2013 GBD injury 

incidence study provided disability weights for treated cases, which represent cases 

admitted to hospital, by short term (less than 1 year) and long-term disabilities (1 year 

or more) (See Appendix II for disability weights). The Ceres study included only 26 

nature of injury categories (out of 33 possible categories on the data collection form) 

in the analysis. Gabbe et al. (2016) provided disability weights for 21 of these 

categories (See Appendix II). For the remaining 5 categories the GBD 2013 disability 

weights were used. 

 

3.6.3 Analysis of amenable and preventable level, trend and distribution 

The analyses were done in StataIC-13 and Microsoft Excel 2013 (MS Excel). 

Specifically, StataIC-13 was used to calculate age-specific death rates (ASDR), age-

standardised death rates, sensitivity analysis, YLLs, rankings and excess mortality 

while MS Excel was used to calculate proportions, rate ratios, mean and proportional 

change in ASDR and deaths as well as comparing ASDRs with other countries. This 

analysis is described in more detail below. 

3.6.3.1 Re-categorisation 

The NBD data were re-categorised into amenable, preventable, and unavoidable 

causes of death. All deaths were allocated to both amenable and preventable mortality 

for those causes placed into both categories. An age cut-off of 74 years was applied to 

the amenable and preventable causes except for leukaemia and asthma to keep it 

consistent with Nolte and McKee (2004) and Page et al. (2006). They reasoned that 

this was reflective of the life expectancy in developed countries and that it is difficult 

to accurately diagnose the causes of death in older ages where co-morbidities are 

prevalent. Although South Africa has a lower life expectancy than 74 years (Msemburi 

et al., 2016) using a lower age cut-off would have undervalued the role of the health 

system in mortality that is amenable to healthcare.  

 

As indicated by Nolte and McKee (2004) asthma and chronic obstructive 

pulmonary disease (COPD) are difficult to distinguish at middle and older ages, 

therefore asthma was restricted to between 0 and 44 years, whilst death rates for 

leukaemia have greatly declined between 1960 and 2000 in children and adults aged 
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15 to 44 years only, which indicates that deaths due to leukaemia are amenable to 

healthcare only at these ages (Nolte & McKee, 2004).  

 

The analyses were done on each combination of age, sex, year, province, race, 

type of mortality (amenable, preventable, or unavoidable) and cause of death. 

Inequalities in education, income and welfare persist along racial lines due to the 

legacy of Apartheid. Therefore, race was used as a proxy to assess if amenable 

mortality varies by SES. In a separate analysis, HIV/AIDS was removed from the 

numerator and denominator because it dominates the mortality profile which masks 

the pattern of the other causes. 

 

3.6.3.2 Proportions 

The proportions were calculated by dividing the number of amenable, preventable, and 

unavoidable deaths with the total number of deaths and, in addition, by dividing by the 

total number of deaths excluding HIV/AIDS from the numerator and denominator. 

3.6.3.3 Death rates  

In accordance with the 2nd SA NBD study, death rates per 100 000 population were 

calculated by using mid-year population estimates derived by Dorrington (2013) 

instead of the official mid-year StatsSA estimates (Pillay-Van Wyk et al., 2014). The 

Dorrington (2013) estimates are based on Census 2011 data which were projected 

backwards and accounting for net migration and immigration estimated from the 2011 

Census and 2007 Community survey. 

 

For comparing the death rates in different provinces and race groups, the 

confounding effect of age was controlled through direct age standardisation using the 

WHO world population as a reference (Ahmad et al., 2001). The age weights are a 

representation of the average world population age structure and the resulting age-

adjusted rates are a weighted average of the age-specific rates (Ahmad et al., 2001). 

  

Age-standardised death rates (ASDR) were also calculated for each cause of 

death by pooling the data between 2008 and 2012, since this represents the post-peak 

HIV/AIDS mortality period and pooling attenuates year-on-year fluctuations in cause 
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of death rankings. The cause specific ASDR was ranked by amenable, preventable, 

avoidable and unavoidable mortality. 

  

3.6.3.4 Percentage change in ASDR and deaths 

The proportional change in amenable and preventable mortality between 1997 and 

2012 was analysed, including the effect of specific causes on the change in amenable 

and preventable mortality. A mean percentage change in ASDR for each cause 

between 1997 and 2012 was calculated by averaging the year-on-year percentage 

change in ASDR, while an absolute proportional change was calculated by dividing 

the ASDR in 1997 with that in 2012. The proportional contribution of each cause to 

the overall change in amenable and preventable mortality was calculated by 

subtracting the ASDR and total number of deaths in 2012 with that of 1997 for each 

cause and dividing it with the total change. The effect of specific causes on overall 

change in amenable and preventable mortality in the absence of HIV/AIDS was also 

analysed. 

3.6.3.5 Years of life lost 

To assess the level of premature loss of life due to amenable and preventable mortality 

an YLL was calculated. The social value choices used to calculate YLLs were based 

on the decisions made for the 2nd SA NBD study (Neethling et al., 2017). In short, the 

Level 26 of the West model life table was used as the normative standard (Murray, 

1994) and discounting was applied at 1.5%, while the YLL was not age weighted. 

 

3.6.3.6 Excess mortality 

Excess mortality was calculated to quantify the potential reduction in mortality that 

could occur if the entire population had the same amenable and preventable mortality 

rates as that of the best performing population. It was calculated as the difference 

between actual deaths and the expected number of deaths for the population. Expected 

deaths were calculated separately by province and race group by multiplying the age-

specific rates per 100 000 of the province and race group with the lowest ASDR 

respectively, to the population estimates of the other provinces and race groups. The 

data were pooled for 2008 to 2012 and, for this period, the Western Cape and the white 

race group had the lowest ASDR. The number of excess deaths were averaged over 

this period. 
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3.6.3.7 Sensitivity analysis of amenable and preventable lists 

A sensitivity analysis was conducted to determine how the amenable and preventable 

mortality ASDRs are influenced by a different list of causes and population age 

structures. This was done in three separate analyses, i.e. firstly by replacing the list of 

causes with the Eurostat amenable and preventable mortality cause of death lists 

(Eurostat, 2016), secondly by replacing the WHO standard population with the 

European Union (EU) standard population and thirdly by using both the Eurostat list 

and EU standard population together in the analysis. Eurostat is a statistical office that 

provides statistics to the European Union. The Eurostat list of conditions was used 

since it represents a relatively new study which is not based on the Nolte and McKee 

(2004) or Page et al. (2006) lists. The EU standard population was used since it has 

higher weights in the older ages compared to the WHO population structure. This 

analysis was conducted on pooled data for 2008-2012. 

 

3.6.3.8 Comparison with other countries 

The amenable and preventable ASDR for South Africa was compared with that of 

countries as reported by Gay et al. (2011) and the Eurostat working group (Eurostat, 

2016) as a form of benchmarking. A comparison with the global list of countries 

assessed in the Kruk, Gage, Joseph, et al. (2018) study would have been preferable. 

However, it was not possible since this study reported on 2016 mortality data which 

are not represented in the NBD data and they reported only on the number of amenable 

deaths in each country and not age-standardised death rates. To directly compare the 

ASDR of South Africa with the countries in the above mentioned studies, the Nolte 

and McKee (2004) and Tobias and Yeh (2009) lists of amenable causes together with 

the OECD 2005 standard population by sex as used by the Gay et al. (2011) study was 

used to calculate ASDR. This was compared with the ASDR of the 31 OECD countries 

reported on by the Gay et al. (2011) study. The Eurostat amenable and preventable list 

of causes and the EU standard population were used to compare the ASDR for South 

Africa with the 2012 estimates of the 33 European countries reported on in the Eurostat 

study (Eurostat, 2016).  
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4 DALY VALUE CHOICES AND LOCAL DISABILITY WEIGHTS 

4.1 Introduction 

Burden of disease information, as a measure of population health status, is generally 

not included in decision-making on how to allocate health resources in South Africa 

(Stuckler et al., 2011). Yet summary measures of population health (SMPH) may be 

desirable for health decision makers since they combine mortality and morbidity 

estimates into a single metric, allowing for ease of health monitoring and priority 

setting.  

 

The Disability Adjusted Life Year (DALY) is a SMPH using time as the 

common metric to combine the years of life lost (YLL) and years lived with disability 

(YLD) measures, as indicators of mortality and morbidity estimates respectively 

(Murray & Frenk, 2002). Subjective decisions are required on the various valuations 

needed to calculate the YLL and YLD. The effect of these decisions on the overall 

level and ranking of conditions with the DALY needs to be examined since it could 

have repercussions on health decision making. There is also uncertainty on whether 

the GBD disability weights, which are vital to calculate the time lost due to ill health 

as part of the YLD and are claimed to be universal, can be used in local settings. 

Effective allocation of resources in constrained settings such as South Africa is 

imperative to address the high levels of disease burden and decisions based on the 

DALY estimates. 

 

This chapter assesses the effect of different estimates of life expectancy, the 

various rates of discounting and the effect of age weighting on the level and ranking 

of the causes of YLLs in South Africa. It will analyse the impact of different sources 

of disability weights on the level and ranking of different non-fatal injury causes of 

YLD and derive local disability weights to assess whether this is required for local 

calculations of DALYs or whether the GBD disability weights are sufficient. The 

chapter then discusses the findings of these analyses in light of evidence elsewhere, 

concluding on the usefulness of the DALY for decision making in South Africa. 
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4.2 The effect of life expectancy, discounting and age weighting on ranking 
of causes of YLLs 

To calculate an YLL an ideal life expectancy by age is required. There are different 

models available with varying life expectancies. To assess the impact on the level and 

rank of causes of YLLs, the analysis compares the Level 26 of the West model life 

tables, the Global Burden of Disease 2010 (GBD 2010) life table and the World Health 

Organization’s Global Health Estimates (WHO GHE) life table (Murray, 1994; 

Murray, Ezzati, et al., 2012; United Nations Populations Division, 2013). 

 

Discounting is an optional social value choice and is used to measure the net 

present value of healthy years of life lost in the future. For DALY calculations a 3% 

discounting rate has commonly been used (Murray & Lopez, 1996; Bradshaw et al., 

2003). Different discounting rates will have an impact on the level of the YLL, and 

this section will also assess the effect of no discounting, 1.5% discounting, 3% 

discounting and 4.5% discounting on the rankings of causes of YLLs in South Africa. 

 

Age weighting is another optional social value choice, which weights a year of 

life lived in younger and older ages lower than the economically active age group, to 

reflect social preferences (Murray & Lopez, 1996). 

 

Figure 4-1 illustrates that for all causes of death there was a very strong 

correlation for YLLs using the West model regressed against the YLLs using the GBD 

model (R = 0.9998). Similarly, the correlation between YLLs using the West model 

and the YLLs using the WHO GHE model (R = 0.9995) were very strong. The 

correlation for both comparisons was statistically significant at a significance level of 

p<0.05 (p < 0.0001). 

 

The YLLs in South Africa in 2012 are highest for each cause when using the 

WHO GHE life expectancies, followed by the GBD and West models respectively 

(Table 4-1). The top 10 causes of YLLs are the same for the three different sources of 

life expectancies. However, the rankings differ. For instance preterm birth 

complications moves lower in rankings with higher life expectancies. When using the 

WHO GHE life expectancies, diarrhoeal disease moves two spots lower, while 

diabetes mellitus and TB moves one spot higher, compared to the rankings using the 
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other two models. The proportions by cause do not differ much between the different 

sources, with HIV/AIDS dominating. 

 
Figure 4-1.Correlation between the YLLs in 2012 using the life expectancies from the  
a) West model and GBD and b) the West model and WHO GHE  
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The ranking of the top causes of death are affected by the different sources of 

LE which is not evident when assessing all causes using a correlation regression 

method. 
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Table 4-1.Ranking causes of death by YLLs using different sources of life expectancies for South Africa 2012 by persons 
 West model GBD WHO GHE 

Rank Cause YLL % Cause YLL % Cause YLL % 
1 HIV/AIDS 6 698 202 36.6 HIV/AIDS 7 399 075 36.0 HIV/AIDS 8 229 957 35.6 
2 Lower respiratory 

infections 
940 691 5.1 Lower respiratory 

infections 
1 045 938 5.1 Lower respiratory 

infections 
1 165 696 5.0 

3 Interpersonal violence 891 080 4.9 Interpersonal 
violence 

994 057 4.8 Interpersonal 
violence 

1 097 165 4.7 

4 Diarrhoeal diseases 848 818 4.6 Diarrhoeal diseases 920 692 4.5 Tuberculosis 1 031 548 4.5 
5 Road injuries 824 380 4.5 Road injuries 915 520 4.5 Road injuries 1 011 305 4.4 
6 Tuberculosis 800 803 4.4 Tuberculosis 913 046 4.4 Diarrhoeal diseases 1 003 826 4.3 
7 Cerebrovascular disease 667 347 3.6 Cerebrovascular 

disease 
798 649 3.9 Cerebrovascular 

disease 
958 542 4.1 

8 Preterm birth 
complications 

434 424 2.4 Ischaemic heart 
disease 

520 510 2.5 Ischaemic heart 
disease 

622 443 2.7 

9 Ischaemic heart disease 428 812 2.3 Preterm birth 
complications 

461 037 2.2 Diabetes mellitus 513 159 2.2 

10 Diabetes mellitus 366 175 2.0 Diabetes mellitus 432 756 2.1 Preterm birth 
complications 

492 769 2.1 

 Total 18 310 810 100 Total 20 547 665 100 Total 23 116 360 100 
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For all causes of death there was a very strong correlation for YLLs using no 

discounting regressed against discounting at 1.5% (R = 0.9993), 3% (R = 0.9977) and 

4.5% (R = 0.9958), which was statistically significant at a significance level of p<0.05 

(p < 0.0001, Figure 4-2a-c). 

 

Table 4-2 indicates that higher discounting rates results in lower YLLs for each 

cause. There is not much difference between the rankings of the causes of YLLs when 

using a 1.5% discounting rate compared to no discounting with all causes in the top 10 

positions remaining the same. Pre-term birth complication moves from eighth to tenth 

position using a 1.5% discounting rate, whereas cerebrovascular disease and stroke 

both move up one place into sixth and eighth from seventh and ninth respectively. 

 

The 10 leading causes of YLLs are the same when using a 3% discounting rate 

compared to no discounting, however, there is movement amongst the causes, with 

certain causes showing a marked movement in ranking. For instance, cerebrovascular 

disease moves from seventh to second position while interpersonal violence moves 

from third to fifth position when using a 3% discounting rate compared to no 

discounting. There is not much difference in the ranking of the different causes when 

using a 4.5% discounting rate compared to 3% with only tuberculosis and lower 

respiratory infections swapping places. 

 

Discounting affects the ranking of the leading causes of death compared to no 

discounting. This is not evident when assessing the difference in levels of all causes 

using a correlation regression. 
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Figure 4-2.Correlation between YLLs calculated using no discounting and discounting 
at a) 1.5%, b) 3% and c) 4.5% 
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Table 4-2.Ranking causes of death by YLLs using different discounting rates for South Africa 2012 by persons 
 No discounting 1.5% discounting 3% discounting 4.5% discounting 

Rank Cause YLL % Cause YLL % Cause YLL % Cause YLL % 
1 HIV/AIDS 6 701 863 36.5 HIV/AIDS 4 765 522 36.2 HIV/AIDS 3 576 978 35.6 HIV/AIDS 2 805 125 34.9 
2 Lower 

respiratory 
infections 

946 652 5.2 Lower 
respiratory 
infections 

634 296 4.8 Cerebrovascul
ar disease 

479 365 4.8 Cerebrovascu
lar disease 

417 604 5.2 

3 Interpersonal 
violence 

891 217 4.9 Interpersonal 
violence 

623 517 4.7 Lower 
respiratory 
infections 

465 917 4.6 Tuberculosis 372 353 4.6 

4 Diarrhoeal 
diseases 

854 432 4.7 Tuberculosis 593 430 4.5 Tuberculosis 461 177 4.6 Lower 
respiratory 
infections 

365 880 4.6 

5 Road injuries 824 625 4.5 Road injuries 573 099 4.4 Interpersonal 
violence 

460 182 4.6 Interpersonal 
violence 

355 622 4.4 

6 Tuberculosis 801 288 4.4 Cerebrovascul
ar disease 

560 248 4.3 Road injuries 422 725 4.2 Road injuries 327 439 4.1 

7 Cerebrovascul
ar disease 

670 041 3.7 Diarrhoeal 
diseases 

533 967 4.1 Diarrhoeal 
diseases 

370 234 3.7 Diarrhoeal 
diseases 

278 147 3.5 

8 Preterm birth 
complications 

434 421 2.4 Ischaemic 
heart disease 

359 855 2.7 Ischaemic 
heart disease 

307 445 3.1 Ischaemic 
heart disease 

267 222 3.3 

9 Ischaemic 
heart disease 

430 218 2.3 Diabetes 
mellitus 

302 825 2.3 Diabetes 
mellitus 

256 110 2.5 Diabetes 
mellitus 

220 805 2.7 

10 Diabetes 
mellitus 

366 867 2.0 Preterm birth 
complications 

251 374 1.9 Preterm birth 
complications 

162 956 1.6 Preterm birth 
complications 

116 007 1.4 

 Total 18 342 563 100 Total 13 157 551 100 Total 10 045 561 100 Total 8 038 087 100 
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For all causes of death there was a very strong correlation for YLLs using no age 

weighting regressed against age weighted YLLs (R = 0.9998), which was statistically 

significant at a significance level of p<0.05 (p < 0.0001, Figure 4-3). 

There is no difference in the ranking of the top 10 causes of YLLs when using 

age weighting compared to no age weighting (Table 4-3). The levels for causes such 

as HIV/AIDS, lower respiratory infections, cerebrovascular disease and ischaemic 

heart disease are lower when age weighting is used. For causes such as preterm birth 

complications and diarrhoea it is higher. There is also not much difference in the 

proportions for the different causes of YLLs. 

 

 
Figure 4-3. Correlation between YLLs calculated using no age weighting and age 
weighting  
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Table 4-3. Ranking causes of death by YLLs using no age weighting and age weighting 
for South Africa 2012 by persons 

 No age-weighting Age weighting 

Rank Cause YLL % Cause YLL % 

1 HIV/AIDS 6 701 863 36.5 HIV/AIDS 6 303 150 37.6 

2 Lower respiratory 

infections 

946 652 5.2 Lower 

respiratory 

infections 

908 874 5.4 

3 Interpersonal violence 891 217 4.9 Interpersonal 

violence 

890 710 5.3 

4 Diarrhoeal diseases 854 432 4.7 Diarrhoeal 

diseases 

873 909 5.2 

5 Road injuries 824 625 4.5 Road injuries 816 423 4.9 

6 Tuberculosis 801 288 4.4 Tuberculosis 718 028 4.3 

7 Cerebrovascular 

disease 

670 041 3.7 Cerebrovascular 

disease 

465 174 2.8 

8 Preterm birth 

complications 

434 421 2.4 Preterm birth 

complications 

463 525 2.8 

9 Ischaemic heart 

disease 

430 218 2.3 Ischaemic heart 

disease 

302 221 1.8 

10 Diabetes mellitus 366 867 2.0 Diabetes mellitus 262 197 1.6 

 Total  18 342 563 100 Total 16 781 567 100 

 

In summary, the decision on whether to include the various social value choices 

will have an impact on the level of the YLL and the ranking of the causes of YLLs. 

4.3 Analyses of local empirical disability weights and its comparison with 
GBD weights and the effect of different disability weights on ranking of 
non-fatal causes of YLDs 

The disability weights derived by the GBD study are claimed to be universal (Salomon 

et al., 2012b) but it is unclear whether these weights are representative of the health 

state valuations of economically deprived communities.  

 

A local survey on health valuations of the general public, conducted in Lavender 

Hill, Cape Town, on which the PhD candidate cleaned and analysed the data, tested 

this assumption (Neethling et al., 2016). The survey sought to derive local disability 

weights and will be used to assess whether these differ from the GBD weights. 

 

This section will also explore the effect different disability weights have on the 

level and ranking of YLDs using data from the Ceres non-fatal injury study (Prinsloo 

et al., 2012). This study collected the nature of injury by cause and thus allows for 
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analysis of YLDs by different disability weights, since disability weights are derived 

for different sequelae of disease. The injury-disability weights from the GBD 2013 

(Haagsma et al., 2016b) and Gabbe et al. (2016) studies will be used to calculate 

separate YLDs for causes of injury.  

 

Table 4-4 presents the disability weights for each of the 51 health states analysed 

by health state domain. There are 11 different domains of health state categorised by 

the aetiology of disease. The disability weights derived in the local survey on health 

state valuations range between 0.040 for intellectual disability and 0.630 for moderate 

to severe heroin and other opioid dependence (Table 4-4). Severe and untreated 

injuries ranked particularly high with traumatic brain injury ranking second (disability 

weight of 0.536), while amputation of one leg (disability weight of 0.504) and fracture 

of the radius and ulna (disability weight of 0.488) ranked third and fourth respectively. 

The health states with the highest and lowest disability weights seem plausible, 

however, there are some counterintuitive results such as mild dementia (disability 

weight of 0.301) having a higher disability weight than moderate dementia (disability 

weight of 0.258) and moderate alcohol use disorder (disability weight of 0.364) having 

a higher disability weight than severe alcohol use disorder (disability weight of 0.348) 

(Neethling et al., 2016). 

 

Table 4-4. Disability weights and rank for health states by health state domain 
Health state Rank Local 

disability 

weights 

95% CI 

Infectious disease     

HIV: symptomatic, pre-AIDS 9 0.417 0.285 0.502 

Tuberculosis without HIV infection 18 0.368 0.260 0.430 

Ear pain 5 0.486 0.318 0.606 

Cancer         

Terminal phase with medication (for 

cancers, end-stage kidney or liver 

disease) 12 0.407 0.258 0.526 

Cardiovascular and circulatory 

disease     
    

Angina pectoris, severe 41 0.240 0.159 0.304 

Angina pectoris, moderate 42 0.222 0.151 0.275 

Diabetes, digestive and 

genitourinary disease     
    

Infertility, primary 50 0.047 0.015 0.100 
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Infertility, secondary 48 0.108 0.060 0.166 

Neurological disorders         

Dementia, severe 7 0.475 0.315 0.586 

Dementia, moderate 37 0.258 0.168 0.331 

Dementia, mild 32 0.301 0.185 0.402 

Parkinson’s disease, moderate 14 0.398 0.260 0.500 

Mental, behavioural and 

substance-use disorders         

Schizophrenia, acute state 8 0.465 0.303 0.583 

Major depressive disorder, severe 

episode 24 0.344 0.224 0.436 

Major depressive disorder, moderate 

episode 35 0.270 0.192 0.317 

Heroin and other opioid dependence: 

moderate to severe 1 0.630 0.419 0.770 

Alcohol-use disorder, severe 23 0.348 0.225 0.443 

Alcohol-use disorder, moderate 19 0.364 0.235 0.463 

Alcohol-use disorder, mild 47 0.152 0.104 0.194 

Cannabis dependence 34 0.283 0.187 0.357 

Autism 10 0.413 0.271 0.516 

Intellectual disability, severe 51 0.040 0.019 0.078 

Borderline intellectual disorder 31 0.304 0.201 0.381 

Hearing and vision loss         

Distance vision, blindness 20 0.361 0.228 0.468 

Distance vision, severe impairment 16 0.374 0.247 0.466 

Distance vision: moderate 

impairment 15 0.394 0.252 0.505 

Hearing loss, complete 13 0.405 0.282 0.479 

Hearing loss, moderate 22 0.357 0.240 0.437 

Musculoskeletal disorders         

Low back pain: chronic, with leg 

pain 11 0.409 0.288 0.479 

Musculoskeletal problems, legs, 

severe 29 0.310 0.220 0.363 

Musculoskeletal problems, legs, 

moderate 28 0.314 0.211 0.388 

Musculoskeletal problems, arms, 

moderate 43 0.214 0.135 0.285 

Injuries         

Traumatic brain injury, long-term 

consequences, severe, with or 

without treatment 2 0.536 0.371 0.632 

Spinal cord lesion at neck, treated 30 0.306 0.197 0.394 

Amputation of one leg, long term, 

without treatment 3 0.504 0.330 0.626 
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Amputation of one leg, long term, 

with treatment 45 0.200 0.131 0.259 

Amputation of one arm, long term, 

with or without treatment 38 0.254 0.165 0.326 

Amputation of both arms, long term, 

with treatment 49 0.058 0.029 0.101 

Amputation of finger(s), excluding 

thumb, long term, with treatment 39 0.252 0.168 0.317 

Dislocation of shoulder, long term, 

with or without treatment 21 0.360 0.241 0.443 

Fracture of neck of femur, long term, 

with treatment 25 0.339 0.219 0.431 

Fracture of radius or ulna, long term, 

without treatment 4 0.488 0.332 0.585 

Severe chest injury, long term, with 

or without treatment 36 0.265 0.176 0.334 

Burns of <20% total surface area or 

<10% total surface area if head or 

neck, or hands or wrist involved, 

long term, with or without treatment 6 0.484 0.314 0.608 

Other         

Disfigurement, level 3 17 0.371 0.258 0.440 

Disfigurement, level 1 26 0.325 0.200 0.433 

Itching or pain 40 0.248 0.158 0.325 

Abdomino-pelvic problem: severe 27 0.319 0.217 0.458 

Severe tooth loss 44 0.209 0.140 0.264 

Periodontitis 46 0.175 0.102 0.250 

Anaemia, moderate 33 0.298 0.189 0.388 

CI: confidence interval, LL: lower limit, UL: upper limit 
Source: Neethling et al. (2016) 

 

There was a moderate correlation between the disability weights of the local 

health state valuation survey and the GBD study, which was statistically significant at 

a significance level of p<0.05 (R=0.44, p=0.0015, Figure 4-4). There were no 

statistically significant correlations for health states within health state domains 

between the local health state survey and the GBD 2010 study. The disability weights 

of the local health state survey were within the 95% confidence interval of the GBD 

2010 study for 25.5% of all health states, while 58.8% were higher than the upper 

bound and 15.7% were below the lower bound of the GBD 2010 uncertainty interval 

(Neethling et al., 2016). 
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Figure 4-4. Correlation of health state disability weights between the local and GBD 
2010 studies 
R represents the Pearson’s correlation coefficient 
Source: Neethling et al, 2016 

 

The YLDs due to injury for Ceres in 2008 were 3.3 times higher when using the 

Gabbe et al. (2016) disability weights compared to the GBD 2013 (Haagsma et al., 

2016b) disability weights. The YLDs were higher for all causes of injury using the 

Gabbe et al. (2016) disability weights, with interpersonal violence in particular being 

much higher (5.8 times) (Table 4-5). The ranking of the different causes of injury also 

differs slightly with interpersonal violence ranking highest with an YLD of 14.5 using 

the Gabbe et al. (2016) disability weights and falls ranking highest with an YLD of 4.2 

using the GBD 2013 (Haagsma et al., 2016b) disability weights. The ranking of the 

other causes was the same. The proportions for interpersonal violence and fires, hot-

substances injuries increased by 7.6% and 4.4% respectively when using the Gabbe et 

al. (2016) disability weights compared to the GBD 2013 disability weights. 

 

Table 4-5. Comparison of YLDs by cause of injury using the GBD 2013 and Gabbe et al. 
(2016) disability weights. 

GBD 2013 Gabbe et al. (2016) 

Cause of injury YLD  % Cause of injury YLD  % 

Falls 4.2 35.7 Interpersonal violence 11.3 37.3 

Interpersonal violence 2.5 21.5 Falls 14.5 29.1 

Other unintentional injuries 2.4 20.5 Other unintentional injuries 6.9 17.6 

Road injuries 1.2 9.9 Road injuries 3.8 9.7 

Fires, hot substances injuries 1.1 9.2 Fires, hot substances injuries 1.9 4.8 

Self-inflicted injuries 0.4 3.3 Self-inflicted injuries 0.6 1.5 

Total 11.6 35.7 Total 38.9 37.3 
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The local health state survey suggests that the GBD disability weights are not 

universal, while the level and ranking of the causes of YLDs are impacted by differing 

disability weights. 

4.4 Discussion 

The discussion summarises and interprets the results and concludes with a discussion 

on the implications of the various DALY value choices for health priority setting and 

decision making. 

 

4.4.1 Summary 

The level of the YLL is impacted by the choice of life expectancy, discounting rate 

and age weighting. The ranking of the cause of YLLs are also impacted by the choice 

of life expectancy with causes of death associated with children ranking lower when 

using life tables with higher life expectancies. The discounting rate also impacts the 

ranking of causes of YLLs with causes related to children ranking lower and causes 

related to the elderly ranking higher with higher discounting rates. Age weighting did 

not influence the ranking of causes of YLLs.  

The GBD 2010 disability weights are not necessarily representative of 

economically deprived communities with the Pearson’s correlation between the 

disability weights of the local health state survey and the GBD 2010 study being 

moderate. However, the local study is unable to entirely refute the claim of universality 

due to some counterintuitive results. Using disability weights from a different source 

to the GBD weights resulted in big differences in the level of the YLD while the 

ranking was also influenced with interpersonal violence moving from second to first 

position. 

 

4.4.2 Interpretation 

For a global comparison of DALYs a consistent set of social value choices are 

required. However, to assess DALYs locally using the same value choices as other 

regions might not be appropriate. The difference in ranking of causes of YLLs through 

the use of different life tables is likely due to the causes with a lower number of deaths 

moving down in ranking when using higher life expectancies. For instance, pre-term 

birth complications (1%) and diarrhoeal disease (3.1%) had the lowest number of 

deaths out of the top 10 causes and moved lower in rankings with higher life 
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expectancies. The comparatively low numbers of death for these two causes did not 

impact as much on the level of the YLLs as the other causes with higher number of 

deaths. The choice of which life expectancy model to use for an YLL calculation might 

be influenced by factors such as current observed life expectancy and feasibility of 

reaching the ideal life expectancy which will be explored further below. The GBD 

study uses an ideal life expectancy of 86 at birth for global calculations of YLLs but 

in South Africa the observed life expectancy in 2012 was 62 (Msemburi et al., 2016). 

Therefore, if South Africa aspires to reach a life expectancy of 86 it would result in 

much higher YLLs compared to using the level 26 West model life expectancies at 

birth of 80 for males and 82.5 for females (Murray, 1994). The GBD life table was 

created from the lowest observed death rates globally for populations over five million 

at any age group for all persons, while the West model life table were developed from 

the highest observed life expectancy in Japan in 1990 (Murray, 1994; Murray, Ezzati, 

et al., 2012). The United Nations also developed a life table by projecting a life 

expectancy at birth of 91.9 years to the year 2050, which they argue can be reached in 

the absence of avertable deaths for North Korean and Japanese woman (United Nations 

Populations Division, 2013). These life expectancies are based on low mortality rates 

in developed countries and might not be feasible as a realistic goal for South Africa 

currently.  

 

The choice of whether to discount or not and which discount rate to use might 

be influenced by a population’s mortality profile. In populations with low mortality 

rates in children, applying a discounting rate to the YLL might diminish the chances 

of childhood conditions being prioritised. Discounting in populations with high 

mortality rates in children might emphasise conditions related to older ages, but a 

discounting rate should be used that does not remove childhood conditions from the 

leading causes. The GBD study has removed discounting from their DALY 

calculations, arguing that a year of life lived at present and in the future should be 

valued the same. They also dismiss the arguments in favour of discounting since it is 

based on equity and fairness concerns which are factors that should not influence 

DALYs. Studies such as that by Bonneux and Birnie (2001) also argue in favour of 

not discounting, stating that discounting devalues the long-term health benefits of 

intervention programmes by reducing the years of life lived in the future while 
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Marshall (2004) suggests that discounting complicates the understanding of YLLs as 

a population health construct unnecessarily. 

 

The effect of discounting on the ranking of causes of DALYs does not generally 

come into consideration in the debate on whether to discount or not. Discounting 

provides less weight to causes of YLLs related to children and enhances the causes of 

YLLs related to older age. Instead of the conventional use of a 3% discounting rate, a 

lower rate such as the 1.5% used as an illustration in this chapter could provide a better 

balance between discounting future years of life lost, while not masking the 

importance of childhood causes of YLLs. 

 

The lack of effect of age weighting on the ranking of causes of YLLs has also 

been documented by Brody et al. (2007). Arguments for the use of age-weighting are 

that the well-being of some age groups are essential for the development of society 

and that the health of these groups should be prioritised (Murray & Acharya, 1997). 

However, the GBD study has removed age-weighting from their analysis, debating 

that a year of life lived is equal regardless of age. There are ethical concerns to using 

age weights in DALY calculations and there is not a strong enough argument in its 

favour to continue with its use. 

 

The local Lavender Hill health state survey is the first known study to derive 

disability weights for health states in South Africa and provides evidence that not all 

health states are universal as claimed by the GBD (Salomon et al., 2012b; Neethling 

et al., 2016). For instance, untreated injuries ranked higher than intellectual disabilities 

which is the opposite of the GBD findings. 

 

The differences might be due to differences in the methods used to derive 

disability weights between the two studies. For instance, the 2010 GBD study assessed 

220 health states as opposed to 51 health states in the local study, they used a 

population health equivalence method as opposed to a time trade-off method in the 

local study to prompt responses on indicator conditions, they used a combination of 

household surveys, telephonic interviews and web survey whereas the local study used 

only a household survey. Haagsma et al. (2014) found that disability weights across 

study sites can be very different even when similar methodological health valuation 



99 

 

designs were used. For instance, Stouthard et al. (2000) and Lai, Habicht, and Kiivet 

(2009) reported disability weights of 0.14 and 0.83 for severe depression respectively. 

The Stouthard et al. (2000) and Lai et al. (2009) studies were conducted in The 

Netherlands and Estonia respectively which may indicate that the differences were due 

to contextual factors. Contextual factors might be the reason why respondents in the 

local study valued untreated injuries as having higher disability than mental disorders 

such as acute schizophrenia and severe depression, which is in contrast to the GBD 

study. The respondents in the local study all resided in an impoverished community 

with low education levels, whereas most respondents in the GBD 2010 study had 

tertiary education and high living standards. The GBD 2013 study adapted their 

disability weights by combining the GBD 2010 study results with a survey conducted 

in five European countries (Salomon et al., 2015). The GBD 2013 study contained 

twice the number of respondents compared to the GBD 2010 study but increased the 

overall number of participants from developed countries. Therefore, more local studies 

in different cultural and social settings are required to test the GBDs assertion of 

universal disability weights. 

 

The local study results cannot be used to refute the claim of universality of the 

disability weights by the GBD, because there are some counterintuitive results which, 

if absent, could have resulted in a stronger Pearson’s correlation coefficient. The 

counterintuitive results might indicate that the method used to valuate health states 

might not be effective to produce reliable results in all settings. The valuation of health 

states can be a cognitively demanding and strenuous process, and requires an adequate 

amount of time to reflect on the health state choices made (Sommerfeld, Baltussen, 

Metz, Sanon, & Sauerborn, 2002; Brazier & Ratcliffe, 2010; Neethling et al., 2016). 

However, the local study does suggest that not all health states are universal and that 

more studies are required in diverse settings to validate the GBD disability weights. 

 

Interpersonal violence replaced falls as the leading cause of YLDs when using 

the Gabbe et al. (2016) disability weights for injuries as opposed to the GBD 2013 

disability weights (Haagsma et al., 2016a) in the Ceres non-fatal injury study. This 

might be due to the high number of open wounds in the Ceres study related to 

interpersonal violence which had a 22 times higher disability weight in the Gabbe et 

al. (2016) study. The big difference in disability weights across most of the nature of 
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injuries between the two studies might be indicative of the different methods used to 

gather health state responses. The GBD 2013 study gathered cross-sectional health 

state valuations from the general public in a household, telephonic or web survey, 

whereas the Gabbe et al. (2016) study consists of responses from hospital injury 

patients followed up at three, six and 12 months post-injury. To assess health state 

preferences, the GBD 2013 study used pairwise comparison and population health 

equivalence questions whereas Gabbe et al. (2016) used an EQ-5D questionnaire. The 

analytical method in deriving disability weights also differs from the GBD study using 

a three step modelling approach, whereas the (Gabbe et al. (2016)) study averaged the 

health preference scores over each assessment period by using a weighting factor to 

produce a single disability weight. The differences in method to derive disability 

weights illustrates that standard methods are required to make direct comparisons of 

disability weights possible. The GBD study consists of a comprehensive set of 

disability weights for more than 220 health states which is not matched by other 

studies. However, as indicated by the Gabbe et al. (2016) study, there are alternative 

disability weights for a subset of disease sequelae and local studies may have to assess 

which source of information is applicable to their setting. 

 

The GBD study has evolved its DALY calculation from an incidence to 

prevalence measure citing several advantages including the decision to estimate co-

morbidities which would be much more challenging using an incidence method 

(Murray, Ezzati, et al., 2012). The change to a prevalence DALY changes the profile 

of top ranked DALY conditions with disease of low mortality but high morbidity 

gaining more prominence. For instance, low back pain and major depression ranked 

first and second for YLDs globally in 2013 (Global Burden of Disease Study 2013 

Collaborators*, 2015). This has implications for health managers on the diseases 

needing priority attention. The shift to a prevalence DALY also illustrates that the 

method is still evolving and might not be developed to a stage where it can be used 

with confidence by health managers as a health priority setting tool.  

 

4.4.3 Implications for priority setting and decision making 

The DALY measure has limitations, but the YLL measure might be useful for 

programme managers and planners since it provides a guide as to what is achievable 

through good health promotion and disease prevention strategies. The YLL does 
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ignore quality of life, which diminishes its utility for priority setting and is better suited 

to monitoring and evaluation. Programme managers in South Africa intending to use 

the GBD YLLs should do so with the knowledge that the GBD mortality results for 

South Africa differ markedly from that calculated by the 2nd SA NBD study. Also the 

YLLs for the GBD study uses the GBD life table for their ideal life expectancy, no 

discounting and no age weighting, which is different form the value choice for the 2nd 

SA NBD study. The 2nd SA NBD study calculated YLLs, which are based on the West 

model life expectancy since it is the lowest of the available life tables and more feasible 

as a target for South Africa. It used a 1.5% discounting rate since no discounting would 

have given undue extra weight to causes related to childhood conditions and 

discounting at a higher rate than 1.5% displaces childhood causes too far down in the 

ranking of causes. No age weighting was applied due to strong ethical concerns. 

 

The YLD measure in a data scarce country such as South Africa might not be 

useful as a guide towards disease priority setting since it would require a complex data 

modelling exercise as indicated in Chapter 2 and making use of disability weights that 

do not necessarily represent the valuations of low- to middle-income countries. 

 

Although the YLL can be a useful measure for health planners the different value 

choices impact on the level and ranking on the causes of YLLs, which could impact 

on the decisions for health resource allocation. Different indicators of burden of 

disease are thus needed for resource allocation by geography and health system 

performance monitoring.  
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5 ESTABLISHING A LOCAL AMENABLE AND PREVENTABLE 
MORTALITY LIST 

5.1 Introduction 

Chapter 4 indicated that the DALY is a subjective measure which requires decisions 

on different input parameters while empirical morbidity data are scarce for South 

Africa and require high level modelling procedures to produce estimates. Therefore, 

DALY estimates for data constrained countries may not be reliable or consistent and 

may result in scarce resources being inappropriately distributed. Mortality estimates 

may be easier to measure than the DALY and in South Africa are also routinely 

available. Avoidable mortality consists of mortality that is amenable to healthcare and 

mortality that is preventable through public health interventions (Nolte & McKee, 

2004). The amenable mortality concept is well established and is used as an indicator 

of health system performance in the England NHS (Department of health, 2010) and 

has also been used to assess improvement in healthcare over time and differential 

healthcare performance across regions (Mackenbach et al., 1990; Nolte & McKee, 

2004). Mortality that is preventable through public health interventions has also been 

included in various studies to assess the effect of policies that fall outside of the scope 

of the health system (Simonato et al., 1998; James et al., 2007). The causes that make 

up the amenable and preventable mortality lists have been adapted to suit local 

conditions and reflect improved medical technology over time, but have mostly been 

developed for European, Australian, the United States and New Zealand assessment. 

Infrequent causes of death are excluded from these lists and as such these are not 

necessarily applicable to low- and middle-income countries with a completely 

different mortality profile. The local list will be a derivative of the Nolte and McKee 

(2004) and Page et al. (2006) lists. The Page et al. (2006) list was reproduced by Tobias 

and Yeh (2009) and has been used by various studies as has the Nolte and McKee 

(2004) list (Gay et al., 2011; Lavergne & McGrail, 2013; Quercioli et al., 2013). The 

causes of amenable and preventable mortality included on these lists were based on 

evidence from literature reviews and expert opinion. Recently the Eurostat (2016) 

study developed a list of amenable and preventable causes of death for assessment of 

the health system performance of various EU countries. The Eurostat (2016) list will 

be used to compare the South African amenable and preventable mortality with the 
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Eurostat countries since the list is more contemporary and is not based on either Nolte 

and McKee (2004) or Page et al. (2006). 

 

This chapter benchmarks the avoidable mortality for South Africa against other 

countries using lists of avoidable mortality from studies assessing EU and OECD 

countries. It will then present a list of amenable and preventable mortality causes for 

South Africa adapted from international lists as well as differences between the local 

and international lists. An analysis of avoidable mortality for South Africa will be done 

with proportions, age-specific rates, age-standardised rates and YLLs using the local 

list. It will then end with a discussion on whether a local list of amenable and 

preventable mortality conditions is required or whether the international lists are 

sufficient for monitoring of healthcare performance in South Africa. 

5.2 Benchmarking avoidable mortality with other countries 

This section will benchmark the amenable and preventable ASDRs of South Africa 

with countries analysed in two different studies by using the list of conditions and 

standard populations used in these studies. Firstly, a comparison was made with the 

amenable and preventable ASDRs for 2012 of countries in the European working 

group study (Eurostat, 2016) using the Eurostat list of conditions and EU standard 

population. Secondly, the amenable ASDRs of OECD countries for 2007 (Gay et al., 

2011) was compared with South Africa using the Nolte and McKee (2004) and Tobias 

and Yeh (2009) lists of conditions and OECD standard populations. The Gay et al. 

(2011) study was selected as it uses the frequently used Nolte and McKee (2004) and 

Tobias and Yeh (2009) lists of amenable causes of death, while the Eurostat (2016) 

study was selected since it represents a more contemporary list that is not based on the 

Nolte and McKee (2004) or Tobias and Yeh (2009) lists. 

 

Figure 5-1 illustrates that South Africa has much higher amenable and 

preventable ASDRs than the other Eurostat countries. In 2012, the amenable and 

preventable ASDRs in South Africa were 841 per 100 000 and 743 per 100 000 

respectively, which is 11.5 and 5.3 times higher than the Eurostat countries with the 

lowest ASDRs, and 2.6 and 1.7 times higher than the Eurostat countries with the 

highest ASDRs. The preventable ASDRs are higher than the amenable ASDRs in all 
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Eurostat countries except Bulgaria, while for South Africa the amenable ASDRs are 

1.13 times higher than the preventable ASDRs. 

 
Figure 5-1. Benchmarking amenable and preventable ASDRs for South Africa with 
Eurostat countries for persons, 2012 
Source: Adapted from Eurostat (2016) 

 

Figure 5-2 gives an illustration of the amenable ASDRs for South Africa 

compared to the OECD countries analysed in the Gay et al. (2011) study. The 

amenable ASDRs for South Africa were 362 per 100 000 population and 421 per 

100 000 population in 2007 using the Nolte and McKee (2004) and Tobias and Yeh 

(2009) lists respectively. This is much higher than France (59 per 100 000 population) 

which is the country with the lowest ASDR using the Nolte and McKee (2004) list and 

Japan (62 per 100 000 population) which is the country with the lowest ASDR using 

the Tobias and Yeh (2009) list. The ASDR for South Africa is 1.8 times higher than 

the OECD country with the highest ASDR using the Nolte and McKee (2004) list and 

2.0 times higher than the OECD country with the highest ASDR using the Tobias and 

Yeh (2009) list. The ASDRs using the Tobias and Yeh (2009) list are higher than the 

ASDRs using the Nolte and McKee (2004) list in most countries including South 

Africa.  
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Figure 5-2. Benchmarking amenable ASDRs for South Africa with OECD countries for 
persons, 2007 
Source: Adapted from Gay et al. (2011) 

 

This section has indicated that South Africa has high amenable and preventable 

rates, which are suggestive of a poor healthcare performance. 

5.3 Local list by amenable and preventable causes of death 

A list of amenable and preventable causes of death for South Africa was developed by 

adapting the Nolte and McKee (2004) and Page et al. (2006) lists with input from 

public health and disease-specific experts. A local list is needed which reflects the 

South African cause of death profile for a more accurate assessment of health system 

performance. 

 

Table 5-1 shows the 2nd SA NBD list of causes that were categorised into 

amenable and preventable causes of death. The Page et al. (2006) rationale for 

inclusion of the different causes of death were used. A rationale was developed for 

those causes not in the Page et al. (2006) list, with input from one public expert and 
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one clinician. The rationale for inclusion of each cause is specified in Appendix V. 

The amenable mortality list contains 45 causes of death with 11 of these being 

communicable and 34 non-communicable causes. Ten different cancers, 10 maternal 

and perinatal causes of death, four cardiovascular causes of death and six causes of 

death across respiratory, digestive and genito-urinary categories were categorised as 

amenable to healthcare. There are 32 causes of death that are considered preventable 

through public health interventions with four of these being communicable and 28 

non-communicable. There were 13 causes of injury, four different cancers and four 

nutritional disorders that were categorised as preventable. Five causes were 

categorised into both amenable and preventable conditions, i.e. HIV/AIDS, diarrhoeal 

conditions, diabetes mellitus, ischaemic heart disease and cerebrovascular disease. 

Table 5-1. Amenable and preventable cause of death list 
Amenable causes 

NBD cause ICD 10 code (Age limits) 

Tuberculosis  A15-A19, B90, U51, U52, J90, J94 

HIV/AIDS B20-B24, B33, B45, B59, C46, D84 

STDs excluding HIV 
A50 (>=1 month) *, A51-A53, A54 (>=1 

month)*, A55-A63, N70-N73, A64 

Diarrhoeal diseases A00-A09, K52 

Intestinal parasites, other parasitic and vector 

diseases 

A82, A90-A91, A95, B55-B57, B65, B67-B74, 

B76-B82, B89 

Meningitis and encephalitis A39, G00-G03, G05, A83-A87, G04, G09, G93 

Septicaemia A40-A41 

Malaria B50-B54 

Lower respiratory infections J09-J18, J20-J22, P23 (>6 days) *, J86 

Upper respiratory infections J00-J06 

Otitis media mastoiditis H65-H66 

Maternal haemorrhage O20, O44-O46, O67, O72 

Maternal sepsis 085-086 

Hypertension in pregnancy O10-O16 

Obstructed labour O64-O66 

Abortion O00-O08 

Other maternal 
O21-O43, O47-O48, O60-O63, O68-O71, O73-

O75, O80-O84, O87-O92, O94-O96 

Preterm birth complications 
P01, P07, P22, P23 (<6 days)*, P25-P28,P29, 

P52, P61, P77, P80 

Birth asphyxia and trauma 
P02, P03, P10-P15, P20-P21, P24, P50, P90-

P91 

Sepsis and other infectious conditions of the 

newborn 

P35, P36-P39, P60, A33-A35 (<1month) *, A50 

(< 1 month), A54 (< 1 month)* 
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Other non-infectious conditions arising in the 

perinatal period 

P00, P04, P05, P08, P51, P53-P59, P62-P74, 

P76, P78-P79, P81-P89, P93-P94 

Corpus uteri cancer C54-C55 

Melanoma C43 

Other skin cancer C44 

Breast cancer C50 

Cervix cancer C53 

Testis cancer C62 

Hodgkin’s lymphoma C81 

Leukaemia C91-C95 (< 45 years) 

Bladder cancer C67 

Thyroid cancer C73 

Diabetes mellitus E10-E14 

Epilepsy G40-G41 

Ischaemic heart disease I20-I25 

Rheumatic heart disease I00-I09 

Hypertensive heart disease I11 

Cerebrovascular disease I60-I69, G81 

Asthma J45-J46 (< 45 years) 

Peptic ulcer K25-K27 

Appendicitis K35-K37 

Intestinal obstruction and strangulated hernia K40-K46, K56 

Renal disease N00-N08, N10-N12, N17-N19, I12, I13 

Benign prostatic hypertrophy N40 

Congenital heart anomalies Q20-Q28 

Adverse effects of medical and surgical 

treatment 

Y39-Y66, Y68-Y84, Y88 

Preventable causes 

HIV/AIDS  B20-B24, B33, B45, B59, C46, D84 

Diarrhoeal diseases A00-A09, K52 

Vaccine preventable conditions 
A33-A35 (>= 1 month) *, A36-A37, A80, B01, 

B05-B06, B26, B91 

Hepatitis B15-B19 

Protein-energy malnutrition E40-E46 

Vitamin-A deficiency E50 

Iron-deficiency anaemia D50 

Other nutritional disorders D51-D53, E00-E02, E51-E63 

Trachea/bronchi/lung cancer C33-C34 

Colo-rectal cancer C18-C21 

Stomach cancer C16 

Laryngeal cancer C32 

Diabetes mellitus E10-E14 

Ischaemic heart disease I20-I25 

Cerebrovascular disease I60-I69, G81 

Chronic obstructive pulmonary disease J40-J44 



108 

 

Cirrhosis of liver K70, K73, K74, K72, I85 

Dental caries K02 

Periodontal disease K05 

Road injuries V01-V04, V06, V09-V80, V82-V85, V87, V89 

Other transport accidents V05, V81, V86, V88, V91, V93-V98 

Poisonings (including herbal)  X40-X49, Y67 

Falls W00-W19 

Fires, heat and hot substances X00-X19 

Drowning V90, V92, W65-W70, W73, W74 

Hanging, strangulation and other threats to 

breathing 

W75-W84, Y37 

Mechanical forces W24-W34, W45-W46 

Exposure to natural forces X30-X39 

Animal contact W53-W59, X20-X27, X29 

Other unintentional injuries 
W20-W23, W35-W44, W49-W52, W60, W64, 

W85-W94, W99, X28, X50-X58, Y38 

Self-inflicted injuries X60-X84 

Interpersonal violence X85-X99, Y00-Y08 

Note: >= 1 month means all cases of 1 month or older, < 1 month means all cases under 1 month of 

age, <45 years means all cases before the age of 45. 

* Indicates NBD study age limit 

 

The South African amenable and preventable mortality list contains more causes 

of death than the two international lists from which it was derived, which is indicative 

of the local disease profile. 

5.4 Differences with international lists 

This section highlights the differences between the causes and age restrictions of the 

local amenable and preventable lists and the Nolte and McKee (2004) and Page et al. 

(2006) lists. It indicates the causes that have been included on the local list, that are 

not on neither the Nolte and McKee (2004) or Page et al. (2006) lists. It also indicates 

the differences in the ICD 10 codes of causes that were included on the local list. It 

does not indicate the causes on the two international lists that were excluded from the 

local list. The purpose of Table 5-2 is to highlight what is distinctive in the local list. 

 

The local list contains four amenable causes of death and eight preventable 

causes of death that are distinct from the two international lists. HIV/AIDS, sexually 

transmitted infections excluding HIV/AIDS, intestinal parasites and other parasitic and 

vector diseases and Otitis media are the amenable causes of death that are not on the 
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two international lists. The preventable causes of death are based on the Page et al. 

(2006) list only, since the Nolte and McKee (2004) list does not contain preventable 

causes of death. The eight distinct preventable conditions include diarrhoeal disease, 

four nutritional conditions, two oral conditions and colo-rectal cancer. There are also 

differences in the ICD-10 codes of some causes. For instance, in the local list TB 

consists of ICD 10 codes U51, U52, J90 and J94, which are not part of the two 

international TB ICD-10 codes. 

 

Table 5-2. Differences between the amenable and preventable causes of death in the 
local list and the Nolte and McKee (2004) and Page et al. (2006) lists  

Local list (ICD 10 code) ICD 10 codes (Nolte & 

McKee, 2004) 

ICD 10 codes (Page et al., 

2006) 

Amenable differences 

Tuberculosis (A15-A19, B90, 

U51, U52, J90, J94) 

A15-A19, B90 A15-A19, B90 

HIV/AIDS (B20-B24, B33, 

B45, B59, C46, D84) 

 Classified as preventable 

STDs excluding HIV (A50>=1 

month, A51-A53, A54>=1 

month, A55-A63, N70-N73, 

A64) 

  

Diarrhoeal disease (A00-A09, 

K52) 

A00-A09 

Age 0-14 

 

Intestinal parasites, other 

parasitic and vector diseases 

(A82, A90-A91, A95, B55-B57, 

B65, B67-B74, B76-B82, B89) 

  

Meningitis and encephalitis 

(A39, G00, G01, G02, G03, 

G05, A83-A87, G04, G09, 

G93) 

 A39, G00, G03 

Otitis media mastoiditis (H65-

H66) 

  

Maternal conditions (O00-

O08, O10-O16, O20, O21-

O43, O44-O46, O47-O48, 

O60-O63, O64-O66, O67, 

O68-O71, O72, O73-O75, 

O80-O84, 085-086, O87-O92, 

O94-O96 

O00-O08, O09, O10-O16, 

O17-O19, O20-48, O49-O59, 

O60-O75, O76-O79, O80-O92, 

O93, O94-O96, O97-O99 

 

Perinatal conditions (P00-P05, 

P07-P08, P10-P15, P20-P29, 

P35-P39, P50-P74, P76-P91, 

P00-P05, P06, P09, P10-P15, 

P16-P19, P20-P29, P30-P34, 

P35-P39, P40-P49, P50-P74, 

P00, P03-P05, P06, P09, P10-

P15, P16-P19, P20-P29, P30-

P34, P35-P39, P40-P49, P50-
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P93-P94 (A33-A35, A50, A54) 

< 1 month,) 

P75, P76-P91, P92, P93-P94, 

P95-P96, A33, A34 

P74, P75, P76-P91, P92, P93-

P94, P95 

Hypertensive heart disease 

(I11) 

I10, I11, I12-I13, I15 I11, I12-I13 

Cerebrovascular disease (I60-

I69, G81) 

I60-I69 I60-I69 

Appendicitis (K35-K37) K35-K37, K38 K35-K37, K38 

Intestinal obstruction and 

strangulated hernia (K40-K46, 

K56) 

K40-K46 K40-K46 

Renal disease (N00-N08, N10-

N12, N17-N19, I12, I13) 

N00–N07, N17–N19, N25–

N27 

 

N00–N08, N09, N17–N19 

 

Adverse effects of medical and 

surgical treatment (Y39-Y59, 

Y60-Y66, Y68-Y69, Y70-Y82, 

Y83-Y84, Y88) 

Y60–Y66, Y67, Y68-Y69, 

Y83–Y84 

 

 

Preventable differences 

Diarrhoeal diseases (A00-A09, 

K52) 

N/A  

Protein-energy malnutrition 

(E40-E46) 

N/A  

Vitamin-A deficiency (E50) N/A  

Iron-deficiency anaemia (D50) N/A  

Other nutritional disorders 

(D51-D53, E00, E02, E51-

E63) 

N/A  

Colo-rectal cancer (C18-C21) N/A Classified as amenable 

Dental caries (K02) N/A  

Periodontal disease (K05) N/A  

Note: the italics highlights the differences between the local and two international lists 
N/A indicates that preventable differences with the Nolte and McKee (2004) list is not applicable  

5.5 Pooled proportions, age-specific rates, ASDR, YLLs, sensitivity analyses  

This section presents pooled analysis between 2008 and 2012 by sex for amenable, 

preventable and unavoidable mortality to represent the post-peak HIV/AIDS period 

and to negate year-on-year fluctuations of specific causes of death (Table 5-3). It also 

provides a sensitivity analysis that shows the difference in using the EU list of 

avoidable causes of death compared to the SA list, the EU standard population 

compared to the WHO standard population as well as analysing the effect of 

combining the EU list and EU standard population (Figure 5-3). The age-specific rates 

by sex are illustrated in Figure 5-4 to investigate any age trends. 
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The amenable and preventable proportions are higher than 55% in both males 

and females. The amenable and preventable proportions are the same in males, while 

for females the amenable mortality proportions are 10% higher than the preventable 

proportions (Table 5-3). The proportions add up to more than 100% because certain 

causes of death were placed in both the amenable and preventable lists. The amenable 

ASDR is higher than the preventable ASDRs in both males and females, while the 

amenable and preventable ASDRs are higher in males compared to females by 146.1 

per 100 000 and 259 per 100 000 population respectively. The YLLs follow a slightly 

different pattern with preventable YLLs higher than amenable YLLs in males, while 

the inverse is observed in females, and the amenable YLLs are higher in females 

compared to males.  

 

The majority of mortality in South Africa is amenable and preventable which 

further supports the earlier notion of a poor health system performance. 

 

Table 5-3. Pooled analysis between 2008 and 2012 by sex 
 Male 

 Amenable Preventable Unavoidable 

Proportions 62.1 62.1 19.9 

ASDR 922.2 907.7 493.3 

YLL ('000) 27500.2 27654.6 3853.5 

 Female 

Proportions 65.8 55.1 27.7 

ASDR 776.1 648.9 355.0 

YLL ('000) 29399.0 24713.4 4229.6 

 Persons 

Proportions 63.9 58.7 23.7 

ASDR 838.8 765.3 405.1 

YLL ('000) 56899.2 52368.0 8083.1 

 
 

The sensitivity analyses indicate that the biggest differences in the ASDRs were 

due to the standard population, with the amenable and preventable ASDRs being 

22.6% and 20.5% higher respectively when using the EU standard population 

compared to the WHO standard population (Figure 5-3a). The amenable and 

preventable ASDRs are 4.6% and 2.5% lower when using the EU list compared to the 

local list. Removing HIV/AIDS from the analysis results in a bigger proportional 

difference in ASDRs compared to the analysis including HIV/AIDS (Figure 5-3b). The 
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standard population remains the factor which accounts for the biggest difference in 

ASDRs but increases to a proportional difference of 38.2% for amenable mortality and 

36.6% for preventable mortality. The proportional difference when the EU list of 

causes is used is -10% for amenable mortality and -6.2% for preventable mortality. 

 

The sensitivity analysis was done to assess the effect of a different amenable and 

preventable cause of death on the local ASDR by using a list which is not based on the 

Nolte and McKee (2004) or Page et al. (2006) lists. Therefore, the recently developed 

Eurostat lists was used, however, this list included HIV/AIDS in both the amenable 

and preventable lists and therefore may, by design, result in similar ASDRs because 

HIV/AIDS constitutes the major proportion of mortality. 

 

 
Figure 5-3. Proportional difference in ASDR for South Africa using different avoidable 
mortality lists, standard populations and combining different lists and standard 
populations a) including HIV/AIDS, b) excluding HIV/AIDS 

 

The highest age-specific amenable and preventable rates are observed in the 

older age groups, while the rates are also strikingly high in the 0 to 4 age group (Figure 

5-4). The amenable and preventable age-specific rates follow the same pattern with 

high rates in the 0-4 age group which decreases between ages 5 and 24, steeply 

increases again between ages 25 and 39, increases further between ages 40 and 54 but 

not as steeply as in the 5 to 24 age group, and shows another steep increase between 

ages 60 and 74. The amenable rates are higher than the preventable rates in both males 

and females. The preventable rates are higher in the 15 to 39 age group in males, 

whereas the amenable and preventable rates in this age group are very similar in 

females. The unavoidable rates show a steady pattern between ages 0 and 44, and then 

increases steeply between ages 45 and 74.  
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Figure 5-4. Age specific amenable, preventable and unavoidable rates by a) Males, b) 
Females and c) Persons 

 

The age-specific rates indicate that amenable and preventable mortality afflicts 

all age-groups, but attention is required for the older age groups (60-74), while the 0-

4 and 20-59 age group rates are also high. 

5.6 Discussion 

This section starts with a summary of the results, provides an interpretation of the 

results and then concludes whether a local avoidable mortality list is needed and 

whether it can be used to assess health system performance. 

 

5.6.1 Summary 

Benchmarking South Africa against other countries revealed comparatively high levels 

of amenable and preventable mortality. Amenable ASDRs for South Africa are 2.6 and 

between 1.8 and 2.0 times higher than the countries with the highest ASDRs in the 

Eurostat (2016) and Gay et al. (2011) studies respectively, while the preventable 

ASDRs for South Africa are 1.7 times higher than Lithuania with the highest 

preventable ASDR in the Eurostat (2016) study. South Africa also has higher rates of 

amenable mortality compared to preventable mortality which contrasts with all but one 

Eurostat country. In comparing amenable mortality with other countries, it is important 

to use the same population standard since it makes a big difference to the overall ASDR 

levels.  
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While using international lists for comparison with other countries is useful, a 

local list of amenable and preventable causes of death was developed for more accurate 

assessment of the local healthcare system. The local list contains 45 amenable causes 

of death and 32 preventable causes of death with 11 of the amenable causes being 

communicable and 34 non-communicable diseases, while the preventable list contains 

mostly injuries (13). There are four amenable and eight preventable causes of death 

that are distinct from the amenable and preventable causes of death in the Nolte and 

McKee (2004) and Page et al. (2006) lists. 

 

The results for South Africa using the local list revealed a high proportion of 

amenable (64.0%) and preventable mortality (59.0%) for all persons between 2008 and 

2012. The amenable and preventable ASDRs were 839 per 100 000 and 765 per 

100 000 respectively for all persons, while premature mortality represented by YLLs 

in 1000s were 56 899 and 52 368 for amenable and preventable mortality respectively. 

The amenable and preventable ASDRs were higher in males compared to females 

while the amenable YLLs were higher in females. A sensitivity analysis using the 

Eurostat (2016) list of amenable and preventable causes instead of the local list 

revealed similar ASDRs with only a 4.6% and 2.5% difference for amenable and 

preventable mortality respectively, while using the EU standard population instead of 

the WHO standard resulted in a 22.7% and 20.5% higher amenable and preventable 

ASDRs respectively. The age pattern for amenable and preventable mortality is similar 

with high levels in the 0-4 age group, which decreases in the 5-14 age group and 

increases between 15 and 74 years. 

 

5.6.2 Interpretation 

The benchmarking of amenable and preventable mortality levels was done against 

mostly developed countries, which may not be a fair comparison. However, a study 

that compared the relative health performance of Brazil, Russia, India, China and 

South Africa (BRICS) over a 20-year period showed that South Africa performed the 

worst (Petrie & Tang, 2014). This study benchmarked each of the BRICS countries 

against the best performing countries in the world and the best performing countries 

with similar income levels to each of the BRICS countries and showed that the excess 

YLL for South Africa compared to its income peers was very high in both 1990 and 

2011. The excess YLL also increased sharply between 1990 and 2011, which was also 
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observed in Russia but not to the same extent as in South Africa. The declining health 

performance was probably partly due to the HIV/AIDS epidemic that started in the 

mid-1990s, although health resources, social and economic reasons amongst other 

factors could have contributed.  

 

Government healthcare funding in South Africa as a proportion of gross 

domestic product (GDP) ranged between 7.5% and 8.8% between 1995 and 2012, 

while health expenditure per capita increased from $310  to $660  (World Bank, 2017). 

The overall health expenditure per capita was $1172 in 2014 and as a proportion of 

GDP per capita increased annually by 2.1% between 1995 and 2014 (Global Burden 

of Disease Health Financing Collaborator Network*, 2017).  

 

The funding of healthcare as a proportion of GDP for South Africa is higher than 

countries with similar income levels and similar to more developed countries such as 

the United Kingdom (World Bank, 2017). The poor health outcomes in South Africa 

are therefore not due to a lack of resources but could be related to inefficient resource 

distribution.  

 

There are huge disparities in health resource allocation between public and 

private healthcare. Private healthcare is used by only a minority of people since it is 

unaffordable to most South Africans. Spending by the private sector in 2005 was 

R8000 per recipient, which served only 15% of the population, while it was R1200 per 

person in the public sector serving the rest of the population (McIntyre, Thiede, et al., 

2007). In the public sector there are half as many beds available per person than in the 

private sector, 12 to 30 times more people to serve per pharmacist, seven to 17 times 

more people per general doctor, six times more people per general nurse and 23 times 

more people served per specialist doctor (McIntyre, Thiede, et al., 2007).  

 

The high preventable mortality rates might be explained by SES factors. South 

Africa has high rates of poverty with an estimated two-thirds of the population deemed 

to be living in poverty in 2005, and one of the largest Gini coefficients, which is a 

measure of economic inequality, in the world (Stats SA, 2017). The preventable cause 

of death list consists of causes such as diarrhoea, hepatitis and causes related to 

malnutrition which are all diseases related to poverty. Injuries also form a major part 
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of the preventable list, which have been shown to be related to poverty and inequalities 

in SES (Doolan, Ehrlich, & Myer, 2007; Rogers & Pridemore, 2013). 

 

There are other factors that contribute to the poor health performance in South 

Africa. For instance Rispel and Setswe (2007) alluded to poor stewardship in the South 

African health system with poor regulation of the use of resources with the Ministry 

of Health complicit in that its capacity to provide stewardship has diminished over 

time.  

 

The local amenable and preventable causes of death list is a combination of the 

Nolte and McKee (2004) and Page et al. (2006) lists but does not contain all of the 

conditions from these lists. The local list contains more amenable conditions (45 

causes) than the Nolte and McKee (2004) (38 causes) and Page et al. (2006) (36 

causes) lists as well as more preventable conditions than the Page et al. (2006) list. A 

possible reason for the longer list of causes of death could be because the two 

international lists excluded causes of death that are rare. For instance, Page et al. 

(2006) did not include causes which caused less than 0.1% of all deaths, while this 

study included all causes on the NBD list deemed to be avoidable regardless of 

frequency. For example, the Page et al. (2006) list does not include diarrhoea, STDs 

excluding HIV/AIDS and vaccine preventable conditions which are all diseases 

readily amenable to healthcare, while the local list includes conditions such as STDs 

excluding HIV/AIDS, which annually are less than 0.1% of all deaths in South Africa. 

Another reason for the extended local list could be that evidence did not exist at the 

time of the two international studies for certain causes to be included, or that medical 

technology has advanced, or that public-health interventions have expanded for some 

causes to be added to the list of amenable and preventable causes of death. HIV/AIDS 

is not included as an amenable cause in either of the two international lists but Page et 

al. (2006) included it as part of its preventable causes because they rationalised that 

although “early detection coupled with appropriate anti-retroviral treatment (ART) 

treatment can slow progression and yield relatively long term survival”, healthcare is 

insufficient to define HIV/AIDS as mostly amenable. However, the local study 

included HIV/AIDS in both the amenable and preventable cause of death list since 

recent evidence suggest that the life expectancy of people who are HIV positive is 

extended by more than five years after ART initiation regardless of CD4 cell count 
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(Johnson et al., 2013) and because not all HIV/AIDS deaths are due to poor healthcare 

but also due to risky behaviour and SES conditions it was also placed in the preventable 

list of causes. HIV/AIDS was also placed in both the amenable and preventable list of 

causes in the recent Eurostat (2016) study, which may indicate that confidence is 

increasing in the fact that HIV/AIDS is amenable to healthcare due to advances in 

ARTs. Apart from the differences in the causes that are included in the local and two 

international lists there are also differences in the ICD 10 codes of causes that are 

included in the lists. This is because the ICD-10 codes in the NBD list are grouped by 

cause, which does not allow for exact matching of causes by ICD 10 codes to the 

international lists. This discrepancy is unlikely to explain the very high amenable and 

preventable ASDRs for South Africa compared to other countries.   

 

The sensitivity analysis indicated that a different set of causes of death does not 

have a big influence on the overall amenable and preventable ASDRs for South Africa. 

However, the Eurostat (2016) list, which was used as an alternative to the local list, 

also had HIV/AIDS in both the amenable and preventable lists. Excluding HIV/AIDS 

from the sensitivity analysis resulted in a bigger difference in ASDRs. The Eurostat 

(2016) list was used since it is a recent list which is not based on the Nolte and McKee 

(2004) or Page et al. (2006) lists.  

 

Using a different set of population standards made a bigger difference to the 

overall ASDRs compared to a different list of causes of death, regardless of 

HIV/AIDS. The EU standard population has higher weights in the older age groups 

compared the WHO standard, which increased the ASDRs since most deaths in South 

Africa occur in the older ages. 

 

The differential amenable and preventable rates by sex and age could be useful 

for health decision makers when allocating resources. An understanding of the risk 

factors involved in these differences can also aid resource allocation plans in reducing 

sex and age inequalities. These risk factors will not be explored here but a few are 

highlighted below. For instance, the higher male amenable mortality rates compared 

to females might be due to the relatively poor health seeking behaviours of males in 

comparison to females (Galdas, Cheater, & Marshall, 2006). Injury rates are much 

higher in males compared to females in South Africa largely as a result of the high 
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rates of interpersonal violence in males, which largely explains the higher preventable 

rates in males (Matzopoulos et al., 2015). Mortality due to injuries are highest at 

younger ages (20 to 50 years) and might explain why the preventable YLLs for males 

are higher than the amenable YLLs. Furthermore, the amenable and preventable age 

profile is largely driven by HIV/AIDS, which explains the similar age profile 

regardless of sex, and suggests that interventions are needed across the age spectrum. 

 

5.6.3 Limitations 

Some causes of death in the local study are not an exact match to the Nolte and McKee 

(2004) and Page et al. (2006) causes, since the ICD-10 codes of these causes in the 2nd 

SA NBD study differs to the two international lists. This might have influenced the 

benchmarking of South Africa against the other countries but would not have had a 

big impact on the ASDRs. This analysis is based on NBD data which adjust for 

incompleteness and misclassification of Stats SA data. Health decision makers should 

use the NBD data for decision making but with the knowledge that the data are based 

on statistical modelling and demographic methods. The list of conditions of amenable 

and preventable mortality needs to be updated regularly to reflect advances in medical 

technology and changes in public health policies. The concept does not allow for 

assessment of health services for low mortality conditions such as mental health and 

also does not indicate which course of action is needed to improve healthcare 

effectiveness. 

 

The allocation of causes into either amenable, preventable or both causes is 

complicated and because certain causes can be placed into both categories of avoidable 

mortality, the interpretation of healthcare performance versus public healthcare is 

difficult. A blanket restriction on the age of 74 years might not be reflective of some 

causes at later age such as injuries but takes into account that at older ages causes of 

death are difficult to ascertain because of co-morbidities. Allocating all deaths for 

different causes into either amenable or preventable causes might not provide a true 

estimate since it does not take into account the proportion of causes that may have 

been prevented under a counterfactual exposure scenario. 

The analysis lacks uncertainty bounds, since the 2nd SA NBD estimates were 

based on discrete statistical modelling procedures, which did not allow for an overall 

analysis of uncertainty. 
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5.6.4 Conclusion 

This study indicates that a local avoidable list of causes of death is needed since the 

international lists do not necessarily reflect the local disease profile and diseases of 

local public health concern. A local list will provide a more valid reflection of the local 

health system performance, however, for international comparison a global list may 

be needed. Benchmarking against other countries is useful since it provides an idea of 

the relative health system performance against other countries. This provides health 

decision makers with potential targets to aim for. Benchmarking amenable and 

preventable mortality against other countries should ideally be done with a list 

containing all global diseases that are amenable to contemporary existing healthcare 

regardless of affordability. The list developed by Kruk, Gage, Joseph, et al. (2018) for 

global comparison used a subset of 41 conditions from a total of 61 conditions which 

were deemed to require basic interventions for assessment of amenable mortality in 

low to middle-income countries with limited resources. Therefore, the estimates 

between middle- to high-income countries and low- to middle-income countries are 

not directly comparable and highlights whether a global list should include all possible 

conditions for assessment in all countries regardless of resources and whether health-

system performance should be assessed on available resources or accessible resources. 

 

Amenable mortality can be used as a health system performance indicator in 

South Africa. The high overall mortality rates would suggest that avoidable mortality 

rates would also be high and therefore it would not be useful to use it as a medical 

audit to investigate every death due to amenable causes of death or to investigate the 

effectiveness of public health intervention for every death due to preventable causes. 

Investigation of amenable and preventable should initially be done at the population 

aggregate level against an attainable ideal amenable and preventable mortality level. 

However, at facility level amenable mortality may be useful as tool to investigate each 

death. At national level targets could be set by striving for avoidable mortality rates of 

the best performing countries in the world. This would require the monitoring and 

evaluation of amenable and preventable mortality over time. 

Monitoring of healthcare performance at the national, provincial and local levels 

may require a different set of targets which could be based on benchmarking at the 

different geographical levels. To compare amenable and preventable mortality across 

countries requires a list containing a global representation of diseases that are 
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amenable to contemporary existing healthcare regardless of affordability. An analysis 

by race may also be needed since it would provide an approximation of avoidable 

mortality by SES, income/wealth and/or education. 



121 

 

6 ESTIMATING AMENABLE AND PREVENTABLE MORTALITY 
LEVELS AND TRENDS 

6.1 Introduction 

The results of Chapter 5 indicated that South Africa has high proportions of amenable 

and preventable mortality as well as ASDRs in comparison with international 

countries. There are studies indicating that amenable mortality consistently decreases 

over time and at a faster rate compared to mortality due to other conditions, while 

amenable mortality is consistently higher for population groups disadvantaged due to 

race, socio-economic status, etc. (Mackenbach et al., 1990; Nolte & McKee, 2004; 

Park et al., 2015). A few studies have used amenable mortality to benchmark the 

change in health system performance between countries over time (Nolte & McKee, 

2008; Gay et al., 2011) These studies have used ASDRs as a measure to negate the 

confounding effect of different age-structures between countries. 

 

The 2nd NBD study showed the epidemiological trends of causes of death 

between 1997 and 2012 and indicated that a quadruple burden of disease exists in 

South Africa, i.e. communicable diseases, HIV/AIDS, non-communicable diseases 

and injuries, which all had high mortality rates (Pillay-Van Wyk et al., 2016). There 

are definite provincial and racial inequities in health in South Africa (Pillay-Van Wyk 

et al., 2016) but it is unclear whether this extends to mortality amenable to healthcare 

and public health interventions. Identifying health gaps using amenable and 

preventable mortality could be used to highlight priority areas of the health system for 

further investigation and improvement. 

 

This chapter explores the amenable and preventable mortality trends between 

1997 and 2012 by using proportions and ASDR to analyse any change in health system 

performance. The proportions will give an indication of how much of the total 

mortality is amenable to healthcare or preventable through public health interventions 

and how this has changed over a 15-year period. ASDRs remove the confounding 

effect of age and allow the comparison of rates across different populations with 

differing age structures. They provide an idea of the scale of amenable and preventable 

mortality relative to population size and how it changes over time, while the annual 
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change in ASDR will give an indication of the pace of change in the performance of 

medical care and public health interventions over the period. This analysis gives a 

breakdown by province to assess whether health system performance within South 

Africa varies by different health decision making demarcation areas, while a 

breakdown by race will be used as a proxy to assess if amenable mortality varies by 

socio-economic status. An analysis of the leading causes contributing to amenable and 

preventable mortality will be done, using different measures, i.e. ASDRs, proportions 

and YLLs to assess how each measure influences rankings of causes of death. 

Attributable change in ASDRs and deaths of each cause to overall amenable and 

preventable mortality will be analysed to highlight the influence of specific causes of 

death on health system performance. Provincial and race health gaps will be assessed 

with excess mortality and standardised rate ratios to highlight the potential number of 

deaths that could be avoided if avoidable mortality was at the same level as that of the 

province or race with the lowest mortality. 

 

Benchmarking the amenable and preventable mortality by province and race 

Figure 6-1 and Figure 6-2 illustrate the amenable and preventable mortality ASDRs in 

2012 by province and race respectively. The amenable ASDR is highest in Kwa-Zulu 

Natal at 958 per 100 000 population in 2012 followed by the Free State (854 per 

100 000 population) and Mpumalanga (851 per 100 000 population), while the lowest 

amenable ASDR is in the Western Cape at 379 per 100 000 population followed by 

Gauteng (537 per 100 000 population) and Limpopo (641 per 100 000 population). 

The amenable ASDR in Kwa-Zulu Natal is 1.38 times higher than the national estimate 

and 2.53 times higher than the Western Cape.  

The rankings of the provinces are very similar using preventable ASDRs with 

Kwa-Zulu Natal the highest, followed by Free State and Mpumalanga, while the 

Western Cape has the lowest preventable ASDRs followed by Gauteng and Limpopo 

(Figure 6-1). The preventable ASDR in Kwa-Zulu Natal is 1.36 times higher than the 

national estimate and 1.96 times higher than the Western Cape. The amenable ASDRs 

are higher than preventable ASDRs in all provinces except the Western Cape. 
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Figure 6-1. Benchmarking the amenable and preventable ASDRs by provinces, for 
persons 2012 
* Abbreviations used for provinces and South Africa, i.e. KZN for Kwa-Zulu Natal, FS for Free-State, 
MP for Mpumalanga, EC for Eastern Cape, NW for North West, NC for Northern Cape, SA for South 
Africa, LP for Limpopo, GT for Gauteng and WC for Western Cape  
 

The rankings for amenable and preventable ASDRs follow the same pattern by 

race (Figure 6-2). Africans have the highest ASDRs of 828 per 100 000 population 

and 713 per 100 000 population for amenable and preventable mortality respectively, 

followed by Coloureds, Asians and Whites. The amenable and preventable ASDRs for 

Africans are 4.43 times and 2.97 times higher than Whites, respectively. 

 
Figure 6-2. Benchmarking the amenable and preventable ASDRs by race, for persons 
2012 
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6.2 Trends of amenable mortality proportions and ASDRs by province and 
race  

Figures 6-3 and 6-4 illustrate the amenable mortality provincial trend between 1997 

and 2012 and race group trend between 2000 and 2012 using proportions and ASDRs 

as the measures. The trend analysis is presented by including and excluding HIV/AIDS 

from the analysis. 

  

Amenable mortality including HIV/AIDS increases between 1997 and 2006 and 

thereafter decreases for all provinces (Figure 6-3a & c), with the exception of the 

Western Cape which reaches its peak a bit earlier in 2004. There are huge disparities 

in amenable mortality between provinces. The Western Cape had the lowest proportion 

of amenable deaths for all years, whereas Mpumalanga and Kwa-Zulu Natal had the 

highest. Similar to the proportions, the Western Cape and Gauteng have the lowest 

ASDRs per 100 000 population over the period, while Kwa-Zulu Natal has the highest 

ASDRs. The proportion of amenable deaths are higher than 35% for all provinces for 

all years, with the lowest being 36% in 1997 in the Western Cape and the highest being 

75% in Mpumalanga in 2005. 

 

To illustrate the disparities in amenable mortality, in 1997 the difference in 

ASDR between the best and worst performing province was 460 per 100 000 

population between the Western Cape and Kwa-Zulu Natal, while in 2012 it had 

increased to 579 per 100 000 population between the two provinces. When HIV/AIDS 

is removed from both the numerator and denominator, the proportions over the entire 

period substantially decrease for all provinces, for instance the amenable proportions 

decrease from 60% to 51% in 1997 and from 69% to 52% in 2012 in Mpumalanga. 

 

Similar to the amenable mortality proportions, the Western Cape and Gauteng remain 

the provinces with the lowest proportions through most of the period, however, 

Mpumalanga displaces Kwa-Zulu Natal as the province with the highest proportions 

when HIV/AIDS is removed from the analysis. The amenable ASDR trend excluding 

HIV/AIDS remains steady or slightly decreases for most provinces over the period 

(Figure 6-3d). Compared to the ASDRs including HIV/AIDS, the ASDRs excluding 

HIV/AIDS are considerably lower for all provinces when HIV/AIDS is removed from 



125 

 

the analysis. For instance, the ASDR for Kwa-Zulu Natal decreases from 1602 per 

100 000 population at its peak in 2005 to 589 per 100 000 in the absence of HIV/AIDS. 

 
Figure 6-3. The trend in amenable mortality by province between 1997 and 2012, using 
a) proportions, b) proportions excluding HIV/AIDS, c) ASDRs and d) ASDR excluding 
HIV/AIDS 
 

The amenable mortality by race pattern including HIV/AIDS is not as consistent 

across all race groups as compared to the provincial pattern. The pattern increased 

between 2000 and 2006 for Africans and decreased thereafter, and was similar for 

Coloureds although not as pronounced, whereas Asians had a decreasing pattern and 

Whites had a stable pattern (Figure 6-4a & c). Again, there are huge disparities evident 

with the difference in amenable mortality proportions being 38% in 1997 which 

increased to 46% in 2005 and decreased back to 38% in 2012 between Whites and 

Africans who had the lowest and highest proportions respectively. This is also 

illustrated with the ASDRs which show a difference of 731 per 100 000 population in 

2000 and 641 per 100 000 population in 2012 between Whites and Africans.  

 

The proportions for all race groups remain fairly stable over the entire period, 

when HIV/AIDS is not included in the analysis. The profile does not change when 

HIV/AIDS is removed from the analysis, with Africans generally having the highest 
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proportions over the period, while Whites had much lower proportions compared to 

the other race groups. Compared to the amenable mortality proportions including 

HIV/AIDS Africans had the largest drop in proportions (average of 21%), while there 

is not much difference in proportions (average of 4%) compared to the amenable 

mortality for Whites. 

 

The trend in amenable ASDRs excluding HIV/AIDS is generally downward for 

all race groups, except Whites which remains steady over the entire period (Figure 

6-4d). Whites and Africans are the race groups with the lowest and highest ASDRs per 

100 000 population over the period respectively, while the ASDRs for Coloureds and 

Asians are very similar over the period when HIV/AIDS is removed from the analysis. 

The difference in ASDRs between Africans and Whites is 329 per 100 000 in 2000 

and decreases to 282 per 100 000 in 2012. The amenable ASDRs excluding HIV/AIDS 

are considerably lower than the ASDRs including HIV/AIDS, particularly for 

Africans, less so for Coloureds and Asians while there is not much difference for 

Whites. The ASDR for Africans decreases from 1313 per 100 000 population at its 

peak in 2005 to 518 per 100 000 in the absence of HIV/AIDS.  
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Figure 6-4. The trend in amenable mortality by race between 1997 and 2012, using a) 
proportions, b) proportions excluding HIV/AIDS, c) ASDRs and d) ASDRs excluding 
HIV/AIDS 
 

Table 6-1 illustrates the mean annual change in amenable ASDRs between 1997 

and 2006 and between 2007 and 2012 including and excluding HIV/AIDS. When 

HIV/AIDS is included in the analysis there was a mean annual increase for each 

province and race group between 1997 and 2006 (6.91% nationally) and between 2007 

and 2012 there was a mean annual decrease (-6.96% nationally) for each province and 

race group. When HIV/AIDS is included in the analysis there is a mean annual 

decrease in amenable ASDRs between 1997 and 2006 for amenable mortality 

excluding HIV/AIDS for most provinces and race groups. This equates to a mean 

annual decrease of -0.05% in South Africa between 1997 and 2006 when HIV/AIDS 

is excluded. For amenable mortality excluding HIV/AIDS, there is a mean annual 

decrease between 2007 and 2012 in each province and race group (-2.26% for South 

Africa), which occurs at a faster pace compared to the mean annual decrease between 

1997 and 2006. 

  

Figure 6-5 presents the mean annual change in amenable mortality between 1997 

and 2012 by sex, including and excluding HIV/AIDS. Amenable ASDRs increased 
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between 1997 and 2012 for all provinces amounting to a national mean ASDR increase 

of 1.36% (Figure 6-5). North West and Gauteng had the highest mean annual increase 

over the period for males and females amounting to an increase of 2.64% per year in 

both provinces for all persons, while the Eastern and Northern Cape had the lowest 

increases of 0.61% and 0.83% respectively. The mean annual increase in amenable 

ASDRs are slightly higher for females (average of 1.7%) compared to males (average 

of 1.5%) in most provinces, with the Eastern Cape, Northern Cape and Free State the 

exceptions.  

The mean amenable ASDR decreases between 1997 and 2012 for all provinces 

when HIV/AIDS is removed from the analysis, decreasing nationally on average for 

all persons by -1.12% per year. The Northern and Eastern Cape still performed the best 

with a decrease of -2.35% and -2.05% per year respectively for all persons, while 

Gauteng and the North West still performed the worst with an average decrease of -

0.07% and -0.11% respectively. There is not much difference in the mean annual 

change in amenable ASDRs excluding HIV/AIDS by sex, with females having a mean 

annual decrease of -1.05% and males a decrease of -0.97%. 

 

Table 6-1. Mean annual change in amenable ASDR by province and race, including 
and excluding HV/AIDS 

 Including HIV/AIDS Excluding HIV/AIDS 

 Province 

 1997-2006 2007-2012 1997-2006 2007-2012 

Western Cape 3.78 -2.53 -0.59 -1.18 

Eastern Cape 6.77 -8.61 -0.85 -3.93 

Northern Cape 4.13 -4.11 -1.65 -3.40 

Free State 7.74 -8.43 -0.23 -2.73 

Kwa-Zulu Natal 8.34 -8.04 1.51 -2.99 

North West 8.69 -6.44 1.29 -2.18 

Gauteng 7.78 -5.06 0.87 -1.47 

Mpumalanga 7.09 -6.71 -0.13 -2.10 

Limpopo 5.81 -5.71 -1.02 -2.45 

 Race group 

 2000-2006 2007-2012 2000-2006 2007-2012 

Africans 5.85 -7.29 0.30 -2.75 

Whites 0.47 -1.78 -0.93 -1.43 

Asians 0.83 -5.97 -0.72 -4.90 

Coloureds 1.62 -3.97 -1.02 -3.02 
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Figure 6-5. Comparison of mean annual change in ASDR between 1997 and 2012 in 
amenable mortality and amenable mortality excluding HIV/AIDS by province and sex 

 

In contrast to the mean annual change in amenable mortality by province 

between 1997 and 2012, the mean annual change by race decreased for all race groups 

(Figure 6-6). This difference in pattern between province and race groups is due to the 

different years of analysis, with provinces analysed between 1997 and 2012 and race 

groups analysed between 2000 and 2012. Asians had the highest mean annual decrease 

per annum of -2.26% in males and -2.76% in females. Females performed better in all 

race groups. There was a mean amenable ASDR decrease for all race groups by an 

average of -1.63% in males and -1.91% in females when HIV/AIDS is removed from 

the analysis. Asians also perform best when HIV/AIDS is excluded from the analysis, 

with an average decrease per year of -2.55% in males and -2.98 in females. Africans 

have the worst performing males while Whites have the worst performing females 

when HIV/AIDS is removed from the analysis. 
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Figure 6-6. Comparison of mean annual change in ASDR between 1997 and 2012 in 
amenable mortality and amenable mortality excluding HIV/AIDS by race and sex 

6.3 Trends in preventable and unavoidable mortality proportions and 
ASDRs by province and race 

This section presents the preventable mortality trends excluding HIV/AIDS from the 

analysis because of its huge proportions which drive the overall amenable and 

preventable mortality patterns. The unavoidable mortality proportions and ASDRs by 

province and race group are also presented. Figure 6-7 and Figure 6-8 illustrate the 

provincial and race group trend for all persons, while Figure 6-9 and Figure 6-10 

illustrate the unavoidable mortality trend by province and race group.  

 

The preventable mortality proportions when HIV/AIDS is removed from the 

analysis show a general downward trend for all provinces (Figure 6-7a). In contrast to 

the amenable mortality proportions excluding HIV/AIDS, the Western Cape and 

Gauteng generally had the highest preventable mortality proportions when HIV/AIDS 

is removed from the analysis, while Limpopo and Free State generally have the lowest 

proportions across the period. The difference in the proportions between the provinces 

gets narrower as the years progress, with a difference of 13% in 1997 decreasing to a 

difference of 10% in 2012 between the provinces with the highest and lowest 

proportions. 
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There is a steady downward trend in preventable ASDRs over the entire period 

for all provinces (Figure 6-7b). The profile in the ASDR trend is similar to the trend 

in proportions with Limpopo and North West generally having the lowest ASDRs over 

the period, while the ASDRs are highest in the Eastern and Northern Cape between 

1997 and 2000 and highest between 2001 and 2012 in Kwa-Zulu Natal. The difference 

between the provinces with the highest and lowest ASDRs are 215 per 100 000 in 1997 

between North West and the Northern Cape and decreases to 143 per 100 000 

population between Limpopo and Kwa-Zulu Natal in 2012.  
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Figure 6-7. The trend in preventable mortality excluding HIV/AIDS by province 
between 1997 and 2012 using a) proportions and b) ASDRs 
 

The preventable mortality proportions excluding HIV/AIDS are less than 50% 

for all race groups over the entire period except for Asians in 2001 where they reached 

50%. The trend steadily decreases for all race groups (Figure 6-8a), with Whites 

having the lowest proportions over the period, while Coloureds generally had the 
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highest proportions. There is a 16% difference between Whites and Coloureds in 2000 

and a 15.5% difference between the same race groups in 2012. 

There is a decreasing pattern in preventable ASDRs for all race groups, with 

Whites having the lowest ASDRs over the period and Coloureds the highest (Figure 

6-8b). The difference in ASDRs between Whites and Coloureds in 2000 was 217 per 

100 000 and decreased to 144 per 100 000 in 2012. There is a large difference in the 

ASDRs of preventable mortality excluding HIV/AIDS compared to preventable 

mortality including HIV/AIDS. For instance, the ASDRs for Africans decreases from 

1195 per 100 000 population at its peak in 2005 to 400 per 100 000 in the absence of 

HIV/AIDS.  
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Figure 6-8. The trend in preventable mortality excluding HIV/AIDS by race group 
between 1997 and 2012 using a) proportions and b) ASDRs 
 

The unavoidable ASDRs follows three separate patterns for most provinces over 

the period, i.e. between 1997 and 2003 the pattern is steady, it decreases between 2003 

and 2005, stays steady thereafter until 2009 and steadily decreases thereafter (Figure 
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6-9). The North West and Kwa-Zulu Natal follow a different pattern between 1997 

and 2003, showing an increase in the ASDR trend. The difference in the ASDRs are 

much less stark compared to the amenable and preventable ASDRs, while Limpopo 

has the lowest ASDRs over the period and Eastern Cape the highest. 

 

 
Figure 6-9. The trend in unavoidable ASDRs by province between 1997 and 2012  
 

The unavoidable ASDRs show a general downward trend for Coloureds and 

Asians over the period, while, apart from the dip in ASDRs between 2003 and 2004, 

the trend for Africans and Whites are fairly stable (Figure 6-10). Whites have the 

lowest unavoidable ASDRs over the period, while Asians have the highest ASDRs 

between 2000 and 2007, after which the highest ASDRs are observed in Africans.  
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Figure 6-10. The trend in unavoidable ASDRs by race between 2000 and 2012 
 

Table 6-2 presents the mean annual change in preventable ASDRs between 1997 

and 2006 and between 2007 and 2012 including and excluding HIV/AIDS. For 

preventable mortality including HIV/AIDS there is a mean annual increase in 

preventable ASDRs between 1997 and 2006 for all provinces and race groups (6.82% 

nationally), except Whites, and between 2007 and 2012 there was a mean annual 

decrease for each province and race group (-7.57% nationally). In contrast to the mean 

preventable ASDR including HIV/AIDS, there was a mean annual decrease for 

preventable mortality excluding HIV/AIDS between 1997 and 2006 for all provinces 

and race groups (-1.04% nationally). There is a mean annual decrease between 2007 

and 2012 in each province and race group (-3.32% nationally), which occurs at a faster 

pace compared to the mean annual decrease between 1997 and 2006. 

 

Figure 6-11 presents the mean annual change in preventable mortality between 

1997 and 2012 by sex, including and excluding HIV/AIDS. Similar to the amenable 

ASDRs, the preventable ASDRs increased during the period for all provinces 

amounting to a mean national preventable ASDR increase of 1.07% (Figure 6-11). As 

with the amenable ASDRs, North West had the highest increase over the period of 

2.30% per year for all persons, Mpumalanga the second highest with 1.74%, while the 
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Western Cape and Eastern Cape had the lowest increases of 0.24% and 0.68% 

respectively for all persons. Females has a higher mean increase in preventable ASDRs 

compared to males in all provinces, with the average for females being 2.02% 

compared to 0.80% for males.  

Preventable ASDR has a mean annual decrease in all provinces, when 

HIV/AIDS is removed from the analysis, decreasing nationally by -1.96% per year. 

The Eastern Cape takes over from the Western Cape as the best performing province 

with a decrease of -2.88% for all persons, while the Western Cape moves into sixth 

position with an average decrease of -1.55%. North West and Mpumalanga remain the 

provinces with the worst performance, decreasing at an average of -1.36% and -1.42% 

respectively for all persons. The mean annual decrease in amenable ASDRs excluding 

HIV/AIDS is higher in males compared to females in most provinces except the 

Western Cape, Eastern Cape and Free State. Males had a mean annual decrease of -

1.98%, while females had a mean annual decrease of -1.72% per year. 

 

Table 6-2. Mean annual change in preventable ASDR by province and race, including 
and excluding HIV/AIDS  

 Including HIV/AIDS Excluding HIV/AIDS 

 Province 

 1997-2006 2007-2012 1997-2006 2007-2012 

Western Cape 2.06 -1.04 -1.67 -1.37 

Eastern Cape 7.63 -9.74 -1.53 -4.91 

Northern Cape 4.15 -4.23 -2.16 -3.47 

Free State 8.13 -9.15 -1.32 -2.89 

Kwa-Zulu Natal 8.14 -8.82 0.11 -3.79 

North West 8.62 -7.18 -0.22 -3.07 

Gauteng 5.98 -5.63 -1.31 -2.54 

Mpumalanga 7.83 -7.38 -0.83 -2.30 

Limpopo 6.82 -6.66 -1.46 -3.62 

 Race 

 2000-2006 2007-2012 2000-2006 2007-2012 

Africans 6.00 -8.13 -0.72 -3.53 

Whites -0.26 -1.94 -1.36 -1.72 

Asians 0.42 -5.85 -1.20 -4.73 

Coloureds 1.10 -4.10 -1.35 -3.31 
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Figure 6-11. Comparison of mean annual change in ASDR between preventable 
mortality and preventable mortality excluding HIV/AIDS by province and sex 
 

Preventable ASDRs decrease over the period for all race groups, with an average 

decrease of -1.31% in males and -1.97% in females (Figure 6-12). This contrasts with 

the provincial profile which, as described earlier, is due to the different years of 

observation. Asian females performed the best with an average decrease per year of -

3.46%, while African males performed worst with a mean annual decrease of -0.80%. 

Females performed better than males in all race groups. The amenable mortality 

ASDRs decrease for all race groups by an average of -1.98% in males and -2.66% in 

females when HIV/AIDS is removed from the analysis. Asian females perform the 

best when HIV/AIDS is removed from the analysis, while White males perform the 

worst.  
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Figure 6-12. Comparison of mean annual change in ASDR between preventable 
mortality and preventable mortality excluding HIV/AIDS by race and sex 
 

6.4 Leading amenable and preventable causes by proportion, ASDRs and 
YLLs, and proportional attribution by cause 

The next section highlights the leading causes of amenable and preventable mortality 

and whether there is a difference in ranking between 1997 and 2012. The leading 

causes of death are presented by ASDRs, proportions and YLLs. The YLL is a measure 

of premature mortality, and as such it provides a different picture of the rankings 

compared to the ASDRs and proportions, since the age profile of the different causes 

of death differs. It also illustrates how the different causes of death contributed to 

overall change in amenable and preventable mortality. This will aid in targeting causes 

of death with the biggest influence on avoidable mortality and the potential for 

reducing the avoidable mortality levels.  

 

The 10 leading amenable causes of death by ASDR are the same in 1997 and 

2012, except for preterm birth complications which are displaced from tenth spot by 

meningitis/encephalitis in 2012 (Table 6-3). The rankings are also very similar with 

the top five causes in the same order, i.e. in order from one to five, HIV/AIDS, 

cerebrovascular disease, tuberculosis, ischaemic heart disease and lower respiratory 

infections. In 1997 the top 10 leading causes of death contributed 84% of all amenable 

deaths which rose slightly to 89% in 2012. HIV/AIDS had three times more deaths 

than the cause with the second highest ASDR in 1997 and this gap rose to seven times 
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in 2012, while it contributed 28% of all deaths in 1997 rising to 48% in 2012. The 

rankings change when using the number of deaths and YLLs as the measure compared 

to ASDR. For instance, in 1997 lower respiratory infections (n=16 669) and diarrhoeal 

disease (n=16 532) had a higher number of deaths compared to ischaemic heart disease 

(n=15 018) but rank lower at fifth and sixth respectively compared to ischaemic heart 

disease which ranks at fourth using ASDR as the measure.  

 

Table 6-4 presents the contribution of each cause of amenable death to the 

overall change in amenable deaths between 1997 and 2012 using the number of deaths 

and ASDR as measures. Using the number of deaths will highlight causes with a high 

number of deaths that has the greatest contribution on to amenable mortality change. 

Therefore, the proportional change in ASDR is also used to negate this bias. Diarrhoeal 

disease had the highest decrease in the number of amenable deaths (n=3 111) between 

1997 and 2012, which was followed by preterm birth complications (n=2 635), TB 

(n=2 343), other perinatal conditions (n=1 221) and birth asphyxia (n=887). The 

proportional contribution of diarrhoeal disease, preterm birth complications, TB, other 

perinatal conditions and birth asphyxia to total amenable change was -3%, -2.6%, -

2.3%, -1.2% and -0.9% respectively. HIV/AIDS had the highest increase in the number 

of amenable deaths (n=92 919), followed by diabetes mellitus (n=4 544), renal disease 

(n=4 385), meningitis/encephalitis (n=3 306) and cerebrovascular disease (n=2 787), 

which relates to a proportional increase of 91%, 4.5%, 4.3%, 3.2% and 2.7% for each 

cause respectively.  

The rankings change when using mean annual change in ASDR as the measure, 

with adverse effects of medical and surgical treatment (-5.9%), rheumatic heart disease 

(-5.3%) and malaria (-4.9%) being the three causes with the highest mean annual 

decrease, while HIV/AIDS (6.8%), testicular cancer (6.5%) and 

meningitis/encephalitis (4.8%) were the three causes with the highest annual increase 

in ASDRs. Using the absolute change in ASDR between 1997 and 2012, tuberculosis 

(-22.5%), ischaemic heart disease (-13.7%) and diarrhoeal disease (-10.8%) were the 

three causes with the biggest decrease, while HIV/AIDS (173%), renal disease (6.6%) 

and meningitis/encephalitis (5.8%) were the three causes with the largest increase.  
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Table 6-3. Comparison of the 10 leading causes of amenable deaths ranked by ASDR for persons in South Africa between 1997 and 2012 
Persons 1997 Persons 2012 

Cause of death ASDR Deaths % of total YLL (‘000) Cause of death ASDR Deaths % of total YLL (‘000) 

HIV/AIDS 145 60 243 28 2 157 HIV/AIDS 318 153 162 48 4 762 

Cerebrovascular disease 70 20 092 9 410 Cerebrovascular disease 59 22 880 7 449 

Tuberculosis 69 23 271 11 642 Tuberculosis 46 20 928 7 573 

Ischaemic heart disease 53 15 018 7 292 Ischaemic heart disease 39 15 138 5 298 

Lower respiratory infections 43 16 669 8 565 Lower respiratory infections 37 18 012 6 586 

Diarrhoeal diseases 36 16 532 8 667 Diabetes mellitus 34 13 137 4 263 

Hypertensive heart disease 31 8 758 4 165 Hypertensive heart disease 26 9 809 3 178 

Diabetes mellitus 30 8 592 4 179 Diarrhoeal diseases 25 13 421 4 516 

Renal disease 17 5 205 2 128 Renal disease 23 9 590 3 224 

Preterm birth complications 14 7 995 4 375 Meningitis/encephalitis 13 6 397 2 211 

Total amenable 590 216 175 100 6 764 Total amenable 692 318 276 100 9 275 

 

Table 6-4. Change in amenable causes of death ranked by the difference in number of deaths for persons in South Africa between 1997 and 
2012 

Amenable causes 

Difference in 

number of 

deaths % of total change in deaths 

Mean annual change in 

ASDR Absolute change in ASDR 

Diarrhoeal diseases -3 111 -3.0 -2.3 -10.8 

Preterm birth complications -2 635 -2.6 -3.1 -5.8 

Tuberculosis -2 343 -2.3 -2.6 -22.5 

Other perinatal conditions -1 221 -1.2 -2.2 -2.4 

Birth asphyxia -887 -0.9 -1.8 -2.2 

Congenital heart anomalies -772 -0.8 -4.4 -1.6 

Rheumatic heart disease -750 -0.7 -5.3 -2.2 

Malaria -582 -0.6 -4.9 -1.7 
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Adverse effects medical/surgical -305 -0.3 -5.9 -1.6 

Asthma -275 -0.3 -2.2 -1.3 

STIs excluding HIV -86 -0.1 -4.7 -0.3 

Maternal sepsis -48 0.0 -3.6 -0.1 

Abortion -37 0.0 0.0 -0.1 

Leukaemia -34 0.0 -1.0 -0.2 

Upper respiratory infections -19 0.0 -0.2 -0.1 

Otitis media -11 0.0 -1.4 -0.1 

Benign prostatic hypertrophy -9 0.0 -1.7 -0.1 

Maternal haemorrhage -7 0.0 -1.0 -0.1 

Obstructed labour -3 0.0 3.0 0.0 

Thyroid 2 0.0 0.3 -0.1 

Intestinal parasites and vector 9 0.0 0.5 0.0 

Hypertension in pregnancy 13 0.0 -0.6 -0.1 

Sepsis/other newborn infectious 22 0.0 -0.2 -0.3 

Hodgkin's lymphoma 25 0.0 0.7 0.0 

Testis cancer 29 0.0 6.5 0.0 

Appendicitis 65 0.1 3.3 0.1 

Other skin cancer 76 0.1 4.3 0.0 

Bladder 104 0.1 0.1 -0.1 

Corpus uteri cancer 108 0.1 0.2 0.0 

Ischaemic heart disease 119 0.1 -1.9 -13.7 

Melanoma 125 0.1 2.4 0.2 

Epilepsy 128 0.1 -1.1 -1.7 

Other maternal 128 0.1 3.5 0.1 

Intestinal obstruction, strangulated her 267 0.3 0.8 0.2 

Peptic ulcer disease 370 0.4 0.3 0.0 

Cervical cancer 772 0.8 -0.4 -0.7 

Hypertensive heart disease 1 052 1.0 -1.0 -5.3 

Breast cancer 1 241 1.2 1.6 1.5 
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Septicaemia 1 296 1.3 1.7 1.9 

Lower respiratory infections 1 343 1.3 -0.9 -5.6 

Cerebrovascular disease 2 787 2.7 -1.0 -10.4 

Meningitis/encephalitis 3 306 3.2 4.8 5.8 

Renal disease 4 385 4.3 2.3 6.6 

Diabetes mellitus 4 544 4.5 1.0 4.2 

HIV/AIDS 92 919 91.0 6.8 173.0 

Amenable total 102 102 100.0 1.4 102.4 

Amenable total excluding HIV/AIDS 9 182 9 -1.1 -70.6 
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There is not much difference between the 10 leading causes of preventable death 

in 1997 and 2012 with only cirrhosis and liver disease being displaced by self-inflicted 

injuries from the tenth spot in 2012 (Table 6-5). HIV/AIDS is the leading cause of 

death with an ASDR of 145 per 100 000 population in 1997, which increases to 318 

per 100 000 population in 2012. There is slight movement in the ranking of some 

causes, for example interpersonal violence with an ASDR of 73 per 100 000 

population moves from second in 1997 to fourth spot in 2012 with an ASDR of 35 per 

100 000 population. The 10 leading causes of death contributed 89% of all preventable 

deaths in 1997, which increased slightly in 2012 to 94%. The proportions of all causes, 

except HIV/AIDS, in the top 10 positions decreased from 1997 to 2012. The rankings 

change when using the number of deaths and YLLs as the measure compared to 

ASDR. For instance, in 2012 interpersonal violence (YLLs=622 000) and road injuries 

(YLLs=571 000) have a higher number of YLLs compared to cerebrovascular disease 

(YLLs=449 000) and ischaemic heart disease (YLLs= 298 000) but rank lower at 

fourth and fifth respectively compared to cerebrovascular disease which ranks second 

and ischaemic heart disease which ranks third using ASDR as the measure. 

 

Table 6-6 presents the contribution of each cause of preventable death to total 

change in preventable deaths between 1997 and 2012, using the number of deaths and 

ASDR as the measure. Interpersonal violence had the highest decrease in the number 

of preventable deaths (n=11 818) between 1997 and 2012, followed by diarrhoeal 

disease (n=3111), fires/hot substances burns (n=1 939), cirrhosis and liver disease (n=1 

683) and protein-energy malnutrition (n=942), which relates to a proportional decrease 

in total preventable change of -14%, -3.7%, -2.3%, -2.0% and -1.1% for each cause 

respectively. HIV/AIDS had the highest increase in the number of preventable deaths 

(n=92 919), followed by diabetes mellitus (n=4 544), cerebrovascular disease (n=2 

787), road injuries (n=2 420) and self-inflicted injuries (n=872), which relates to a 

proportional increase of 4.5%, 4.3%, 3.2%. 2.7% and 1.3% for each cause respectively.  

Using the mean annual change in ASDR, the causes with the highest decreases 

are dental caries (-22.3%), other nutritional disorders (-16.6%) and other transport 

injuries (-5.8%), while iron-deficiency anaemia (81.0%), periodontal disease (73.2%) 

and vitamin-A deficiency (43.0%) were the three causes with the highest annual 

increase in ASDR. Using the absolute change in ASDR between 1997 and 2012, the 

three causes with the largest decline were interpersonal violence (-38.3), ischaemic 
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heart disease (-13.7) and diarrhoeal disease (-10.8), while HIV/AIDS (173), diabetes 

mellitus (4.3) and colo-rectal cancer (0.7) were the three causes with the largest 

increase. 
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Table 6-5. Comparison of the 10 leading causes of preventable deaths ranked by ASDR for persons in South Africa between 1997 and 2012 
Persons 1997 Persons 2012 

Cause of death ASDR Deaths % of total YLL (‘000) Cause of death ASDR Deaths % of total YLL (‘000) 

HIV/AIDS 145 60 243 29 2 157 HIV/AIDS 318 153 162 53 4 762 

Interpersonal violence 73 30 301 15 1 036 Cerebrovascular disease 59 22 880 8 449 

Cerebrovascular disease 70 20 092 10 410 Ischaemic heart disease 39 15 138 5 298 

Ischaemic heart disease 53 15 018 7 292 Interpersonal violence 35 18 483 6 622 

Road injuries 37 14 898 7 502 Road injuries 34 17 318 6 571 

Diarrhoeal diseases 36 16 532 8 667 Diabetes mellitus 34 13 137 5 263 

Diabetes mellitus 30 8 592 4 179 Diarrhoeal diseases 25 13 421 5 516 

COPD 23 6 622 3 124 COPD 18 6 934 2 132 

Trachea/bronchi/lung cancer 17 4 774 2 92 Trachea/bronchi/lung cancer 13 5 163 2 97 

Cirrhosis and liver disease 15 4 704 2 117 Self-inflicted injuries 12 6 099 2 199 

Total preventable 557 204 863 100 6 344 Total preventable 623 289 393 100 8 457 

 

Table 6-6. Change in preventable causes of death ranked by the difference in number of deaths for persons in South Africa between 1997 
and 2012 

Preventable causes 

Difference in 

number of 

deaths % of total change in deaths 

Mean annual change in 

ASDR Absolute change in ASDR 

Interpersonal violence -11 818 -14.0 -4.8 -38.3 

Diarrhoeal diseases -3 111 -3.7 -2.3 -10.8 

Fires, hot substances -1 939 -2.3 -5.7 -5.6 

Cirrhosis and liver disease -1 683 -2.0 -4.8 -7.8 

Protein-energy malnutrition -942 -1.1 -3.2 -2.8 

Other transport injuries -516 -0.6 -5.8 -1.7 

Stomach cancer -360 -0.4 -3.4 -2.5 
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Falls -236 -0.3 -3.8 -1.0 

Unintentional Hanging, strangulation -192 -0.2 -4.6 -0.7 

Other nutritional disorders -156 -0.2 -16.6 -0.5 

Other unintentional injuries -143 -0.2 -2.4 -0.6 

Poisonings (including herbal) -91 -0.1 -2.5 -0.5 

Vaccine preventable conditions -87 -0.1 -2.5 -0.2 

Larynx cancer -77 -0.1 -2.7 -0.7 

Hepatitis -18 0.0 -1.1 -0.2 

Iron deficiency anaemia -7 0.0 81.0 0.0 

Dental caries -2 0.0 -22.3 0.0 

Animal contact 0 0.0 -1.4 -0.1 

Vitamin-A deficiency 0 0.0 43.0 0.0 

Periodontal disease 0 0.0 73.2 0.0 

Mechanical forces 8 0.0 -1.5 -0.3 

Ischaemic heart disease 119 0.1 -1.9 -13.7 

COPD 313 0.4 -1.5 -5.4 

Exposure to natural forces 326 0.4 8.8 0.6 

Drowning 386 0.5 1.3 0.5 

Trachea/bronchi/lung cancer 389 0.5 -1.4 -3.4 

Colo-rectal cancer 824 1.0 0.9 0.7 

Self-inflicted injuries 872 1.0 -1.0 -2.0 

Road injuries 2 420 2.9 -0.6 -3.2 

Cerebrovascular disease 2 787 3.3 -1.0 -10.4 

Diabetes mellitus 4 544 5.4 1.0 4.2 

HIV/AIDS 92 919 109.9 6.8 173.0 

Preventable total 84 529 100.0 1.1 66.6 

Preventable total excluding HIV/AIDS -8 390 -9.9 -2.0 -106.4 



 

 

6.5 Excess amenable and preventable mortality and age standardised rate ratios by 
province and race. 

This section will be used to quantify the gap in provincial and racial mortality levels in relation 

to the best performing province and race. It will analyse the pooled data between 2008-2012, 

which has the purpose of negating year-on-year variability in death rates and follows the post-

peak HIV/AIDS period. There will be less of an effect of HIV/AIDS on overall mortality during 

this period. Table 6-7 shows the ratio in ASDR between the best performing province and race 

compared to other provinces and race groups, while Figures 6-13-6-15 quantify the number of 

deaths that could have been averted if all provinces and race groups experienced the same 

amenable and preventable ASDRs as the best-performing province and race group. The age 

group in which these avoidable deaths occur will also be quantified, which might be useful for 

priority setting purposes. 

 

The Western Cape and White race group had the lowest amenable and preventable 

ASDRs. Kwa-Zulu Natal (ASDR of 1 186 per100 000) and Free State (ASDR of 1 146 per 

100 000 population) had the highest amenable rate ratios of 3.0 and 2.9 on average between 

2008 and 2012 respectively, compared to the Western Cape (ASDR of 397.4 per 100 000) 

(Table 6-7). Gauteng (ASDR of 625 per 100 000) and Limpopo (ASDR of 712 per 100 000) 

had the lowest rate ratios of 1.6 and 1.8 respectively, while all other provinces had ratios above 

two. The preventable rate ratios were slightly lower for all provinces compared to the amenable 

rate ratios but this follows the exact profile with Kwa-Zulu Natal (ASDR of 1 067 per 100 000) 

and Free State (ASDR of 1 018 per 100 000) having the lowest rate ratios of 2.4 and 2.2 

respectively, while Gauteng (ASDR of 602 per 100 000) and Limpopo (ASDR of 612 per 

100 000) have the lowest rate ratios of 1.3 and 1.4 respectively.  

 

The amenable (ASDR of 1012 per 100 000) and preventable (ASDR of 892 per 100 000) 

rate ratios are highest in Africans at 5.0 and 3.5 times respectively, compared to Whites 

(amenable ASDR of 202 per 100 000 and preventable ASDR of 257 per 100 000). Asians had 

the lowest amenable (ASDR of 384 per 100 000) and preventable (ASDR of 378 per 100 000 

population) rate ratios of 1.9 and 1.5 respectively, compared to Whites. 
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Table 6-7. Rate ratios compared to the best performing province and race groups and average 
population numbers, 2008-2012 for persons 

ASDR and rate ratios by province  

 Amenable 

Rate Ratio, 

WC: Other 

provinces Preventable 

Rate Ratio, WC: 

Other provinces 

Average number 

of population 

Western Cape 397.4 1.0 452.5 1.0 5 707 397 

Eastern Cape 1024.6 2.6 877.4 1.9 6 507 417 

Northern 

Cape 807.1 2.0 751.4 1.7 1 159 458 

Free State 1145.9 2.9 1017.8 2.2 2 747 839 

Kwa-Zulu 

Natal 1186.2 3.0 1067.1 2.4 10 172 526 

North West 916.1 2.3 822.5 1.8 3 411 146 

Gauteng 625.2 1.6 602.1 1.3 11 850 470 

Mpumalanga 1031.3 2.6 908.0 2.0 4 036 484 

Limpopo 711.6 1.8 611.7 1.4 5 259 754 

ASDR and rate ratios by race  

African 1012.4 5.0 891.7 3.5 40 445 527 

White 201.7 1.0 256.8 1.0 4 599 565 

Asian 383.9 1.9 378.0 1.5 1 266 472 

Coloured 477.5 2.4 517.3 2.0 4 540 927 

 

Average excess deaths follow the same provincial profile for both amenable and 

preventable mortality (Figure 6-13). Kwa-Zulu Natal had the largest number of excess 

amenable (69 988) and preventable deaths (55 307) on average between 2008 and 2012 

compared to the Western Cape, followed by the Eastern Cape with 35 615 excess amenable 

deaths and 24 384 preventable deaths. The Northern Cape had the lowest number of excess 

amenable (4 315) and preventable (3 179) deaths, followed by Limpopo with 13 727 amenable 

deaths and 7 322 preventable deaths. The number of excess deaths is dependent on population 

size together with ASDR. Therefore, KwaZulu-Natal, which has the 2nd largest population 

together with the highest ASDR (see Table 6-7), had an excess number of deaths that were 

much higher compared to other provinces and race groups. 

 

The age profile of average excess amenable deaths follows the same pattern for all 

provinces (Figure 6-14). The largest number of excess amenable deaths occurs between ages 

20 and 50, while the 0 to 4 age group also experiences a high number of excess amenable deaths. 

The age profile for excess preventable deaths has exactly the same pattern as that of excess 
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amenable deaths with all provinces experiencing a high number of excess death in the 20 to 50 

and 0 to 4 age groups (Figure 6-15).  

  
Figure 6-13. Average excess amenable and preventable deaths by province compared to the 
Western Cape, for persons 2008-2012 

 

 
Figure 6-14. Average excess amenable deaths by age and province compared to the Western 
Cape, for persons 2008-2012 
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Figure 6-15. Average excess preventable deaths by age and province compared to the Western 
Cape, for persons 2008-2012 

 

The largest number of average excess deaths compared to Whites occurred in Africans 

with 283 289 excess amenable deaths and 231 110 excess preventable deaths (Figure 6-16). 

The average excess amenable and preventable deaths for Coloureds and Asians are much lower 

than Africans with Coloureds having 10 598 excess amenable deaths and 7 505 excess 

preventable deaths, while Asians had 1 559 excess amenable deaths and 1 262 preventable 

deaths. The excess deaths are much higher in Africans compared to the other race groups due 

to its population being about 8 times higher than the 2nd biggest race group together with its 

high ASDR. As with the provincial age profile, the largest excess amenable and preventable 

deaths occurred in the 0 to 4 and 20 to 50 age groups (Figure 6-17 & Figure 6-18). 

0

5000

10000
Ag

e 
sp

ec
ifi

c 
ex

ce
ss

 d
ea

th
s

Age

EC NC FS KZN NW GT MP LP



152 

 

  
Figure 6-16. Average excess amenable and preventable deaths by race compared to Whites, for 
persons 2008-2012 

 

 
Figure 6-17. Average excess amenable deaths by age and province compared to Whites, for 
persons 2008-2012 
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Figure 6-18. Average excess preventable deaths by age and province compared to the Western 
Cape, for persons 2008-2012 
 

6.6 Discussion 

This section provides an interpretation of the results as well as limitations of the methods used 

and concludes with a discussion on how amenable and preventable mortality should be used for 

health system performance monitoring by health planners.  

6.6.1 Interpretation 

6.6.1.1 Amenable mortality analysis 

There are studies that have shown that amenable mortality decreases at a faster rate than 

preventable or unavoidable mortality (Nolte & McKee, 2008; Gay et al., 2011). This chapter 

shows that amenable and preventable proportions and ASDRs follow two distinct patterns, i.e. 

they increase between 1997 and 2006 and decrease steadily after 2006. The increase in 

amenable proportions and ASDRs in South Africa between 1997 and 2006 is largely due to the 

HIV/AIDS epidemic which peaked in 2006. HIV/AIDS was also largely responsible for the 

amenable mortality decrease between 2007 and 2012, a period in which it decreased at an 

average of -10.6% per annum. The scale of the HIV/AIDS epidemic may have placed a burden 

on the healthcare system which inadvertently impacted on the quality of care afforded to other 

causes of death. This is feasible, since at its peak in 2006 the proportion of all deaths due to 
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HIV/AIDS was 42%, while an estimated 5.5 million people were infected which relates to a 

prevalence of 19% (UNAIDS, 2006; Msemburi et al., 2016). This would have impacted the 

number of hospital beds available, while the healthcare workforce was also affected with an 

estimated 16% to 20% of healthcare workers infected with HIV/AIDS (UNAIDS, 2006). The 

impact of HIV/AIDS on the rest of the health system is supported by the fact that amenable 

ASDRs in the absence of HIV/AIDS decreased at a faster rate after 2006 (55 times faster), when 

ART was introduced to the healthcare system, than before, at -2.73% and -0.05% respectively.  

 

Removing HIV/AIDS from the analysis results in a mean annual decrease in amenable 

mortality (-1.12%) between 1997 and 2012 that occurs at slower pace than the decrease 

observed for preventable mortality (-1.96%) for South Africa. This difference is more 

exacerbated in the post-peak HIV/AIDS period between 2007 and 2012 when amenable ASDRs 

decreased by -2.73% on average per annum for South Africa, while preventable mortality 

decreased by -3.32% on average per annum. This pattern is in contrast to that observed in other 

countries where amenable mortality decreases at a faster pace than mortality not classified as 

amenable (James et al., 2007). The mean annual decrease in amenable ASDRs is similar to 

other countries when HIV/AIDS is excluded from the analysis. For instance, the decrease in 

amenable mortality occurred at an average of 16% between 1997 and 2003 for 19 OECD 

countries (Nolte & McKee, 2008). The performance of the healthcare system has improved 

during the post-peak HIV/AIDS period, but a sustained effort is still required to reduce the high 

overall amenable ASDRs. 

 

There were large inequalities in amenable ASDRs amongst provinces and race groups 

throughout the entire period of analysis. The increase in amenable ASDRs between 1997 and 

2006 is much sharper in other provinces compared to the Western Cape, while among race 

groups it increased at a much faster rate in Africans compared to other race groups. This pattern 

exacerbated the inequality during the period when amenable mortality was at its peak in the 

mid-2000s. The inequalities remain when HIV/AIDS is removed from the analysis but are not 

as disparate, while there is a slight decreasing pattern for all provinces and race groups. Ideally 

these disparities should decrease over time, which would require those populations at the start 

of the period with high ASDRs to decrease at a faster rate than those populations with lower 

ASDRs. The Eastern Cape and Northern Cape had the highest ASDRs in 1997 and had the 
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fastest mean annual decrease over the period, while the Western Cape and Gauteng with the 

lowest ASDRs had the slowest mean annual decrease. Therefore, at a provincial level the 

pattern follows an adequate trend for decreasing inequalities, although there are exceptions such 

as Kwa-Zulu Natal which had amongst the highest rates in 1997 and the third lowest mean 

annual ASDR decrease. However, the pace of the narrowing of disparities is not adequate, since 

the ratio between the province with highest ASDR and lowest ASDR changed from 2.2 in 1997 

to 1.9 in 2012. 

 

The provincial difference in amenable mortality suggests that geographical differences 

exists in healthcare performance. This could be related to a historical inverse pattern of 

healthcare spending in relation to socio-economic status (SES), with relatively poor districts 

spending less than wealthier districts (Thomas et al., 2004; Scott et al., 2008; Day, Barron, 

Montecelli, & Sello, 2009). However, there has been a reduction in inequitable healthcare 

spending since the start of the 2000s with the ratio between the wealthiest and poorest districts 

reduced from 9.3 in 2000 to 3.3 in 2008 (Day et al., 2009). Geographical spending patterns also 

do not seem to be correlated with burden of disease. Healthcare spending was found to be 

negatively correlated with burden of disease in a study which assessed spending allocations 

among the different provinces between 1996 and 2007 (Stuckler et al., 2011). Using 

multivariate regression analysis this study showed that three quarters of health spending was 

explained by pre-existing hospital infrastructure and healthcare workers, with greater healthcare 

allocations associated with a higher density of private hospitals as well as a higher number of 

doctors. The authors suggest that provinces with greater capacity to spend funds received more 

funds which perpetuates health inequalities since those provinces with greater healthcare needs 

are also those with relatively less healthcare infrastructure. The Western Cape and Gauteng 

have a greater health infrastructure compared to the other provinces, with more public and 

private hospitals as well as a greater number of doctors per population (Stuckler et al., 2011). 

In addition, there is a higher proportion of people on medical insurance in the Western Cape 

and Gauteng, which all together equates to better access to care which might explain the 

comparatively lower amenable ASDRs in these provinces between 1997 and 2012. 
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As indicated previously, the decentralised structure of health decision making and 

expenditure in South Africa also probably contributes to the inequities in amenable mortality 

between provinces. 

 

Inequitable geographical spending and fiscal federalism does not explain the amenable 

mortality inequities by race group, although it could be argued that if the location of race groups 

is associated with certain provinces then race would be similarly affected in terms of inequality. 

Due to historical injustices race can be used as a proxy for SES status. At an aggregate level, 

Africans fall into the poorest level with the majority using public sector health facilities and 

Whites fall into the wealthiest level with the majority using the private sector health facilities 

(McIntyre, Thiede, et al., 2007). This could infer that amenable ASDR and pace of change could 

be related to SES status. Barriers to healthcare access are likely to be related to the high 

amenable mortality rates in the African race group. A national household survey assessed 

affordability, availability and accessibility of healthcare and found that Africans, the poor, 

uninsured and rural respondents experienced greater barriers to care with travel costs and travel 

distance key barriers experienced by these groups (Harris et al., 2011). The effects of 

geography, race, wealth/income and education on amenable and preventable mortality could be 

teased apart with multivariable analysis. This would be useful to discern the factors outside of 

the health system that impact on avoidable mortality. However, this thesis does not attempt to 

explore these relationships. 

 

The racial inequalities in amenable mortality also do not improve between 2000 and 2012, 

with the amenable mortality ASDRs for Africans in the absence of HIV/AIDS decreasing at a 

slower rate than in the Coloured and Asian race groups. The African race group did decrease at 

a faster rate (-1.20%) than the White race group (-0.38%) but not at a pace that would reduce 

the gap to similar levels in the near future.  

 

To reduce the inequalities in amenable mortality between provinces and race groups 

requires an understanding of the causes of death that contribute to amenable mortality. The 10 

leading causes of death contributed 85% of amenable mortality in 2012 suggesting that the 

health system should focus its resources on these causes to make a meaningful impact on health 

system performance. As discussed earlier, HIV/AIDS was responsible for a big proportion of 
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amenable mortality between 1997 and 2012. However, amenable ASDRs due to HIV/AIDS 

decreased by -10.6% on average per annum since 2006 when ART was introduced to the health 

system. Despite this decrease, the amenable HIV/AIDS ASDR is still very high at 318 per 

100 000 in 2012 nationally, indicating that HIV/AIDS should remain a priority for the health 

system and care should be improved. As part of its plan to further combat HIV/AIDS, the 

National Department of Health has adopted the UNAIDS 90:90:90 principles, which aim to 

address the HIV/AIDS epidemic through screening, treatment and effectiveness of the 

treatment, i.e. by 2020 90% of people with HIV/AIDS will know their status, 90% of those 

diagnosed with HIV/AIDS will receive sustained ARVs and 90% of those on ARVs will have 

viral suppression (Health Systems Trust, 2016).  

 

TB was the second leading cause of death in 1997 nationally and remained second by 

2012, however, a large improvement was observed with amenable TB ASDRs decreasing by 

22.5% overall which relates to 2 343 less deaths. This indicates that health programmes aimed 

at TB, such as the TB Directly Observed TB Short course programme, have been effective in 

reducing mortality due to TB. TB will also benefit from the 90-90-90 targets as described for 

HIV/AIDS above, with the national strategic plan implemented by the NDoH targeting 90% of 

vulnerable people screened for TB, 90% of people with those receiving treatment and 90% of 

people on treatment successfully cured (Health Systems Trust, 2016).  

Non-communicable causes of death such as ischaemic heart disease, cerebrovascular 

disease, diabetes and renal disease also feature in the top 10 causes of amenable mortality in 

both 1997 and 2012. The absolute ASDRs for ischaemic heart disease and cerebrovascular 

disease decreased by -13.7% and -10.4% respectively, while there are more deaths for both 

these causes in 2012 compared to 1997 indicating the growth in the older age population during 

this period. The ASDRs for diabetes mellitus and renal disease increased by 4.2% and 6.6% 

respectively, suggesting the health system is not responding well enough to the epidemiological 

transition from infectious to non-communicable diseases.  

Diarrhoeal disease had the largest decrease in the number of amenable deaths between 

1997 and 2012 which relates to a 10.8% absolute decrease in ASDRs. This indicates that state 

initiatives such as integrated management of childhood illnesses and oral rehydration salts as 

part of the essential drugs list programmes have been effective in reducing the number of 

diarrhoeal diseases.  
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Diseases of the perinatal period such as preterm birth complications, other perinatal 

conditions and birth asphyxia all ranked in the top five causes of death with the highest 

decreases in the number of deaths between 1997 and 2012. These perinatal conditions also had 

amongst the highest contributions towards overall amenable ASDR decrease. Basic antenatal 

care and childbirth care intervention initiatives are probably responsible for these decreases. 

Analysis of specific causes in relation to overall amenable mortality could be useful for decision 

makers to check on the performance of specific healthcare programmes and interventions. 

 

6.6.1.2 Preventable and unavoidable mortality analysis 

As discussed earlier, HIV/AIDS contributed a large part of the mortality in South Africa 

between 1997 and 2012, therefore this section discusses the preventable mortality trends 

excluding HIV/AIDS. The preventable mortality proportions and ASDRs showed a general 

downward trend in provinces and race groups. It is unclear how this trend compares 

internationally as there is a dearth of literature on the trend in preventable mortality. James et 

al. (2007) did show an increase in preventable mortality of about 20% between 1991 and 2006 

in Canada after the introduction of universal health insurance, which they described as due to a 

lack of public-health expenditure during this period.  

Other studies have analysed the trend in mortality not amenable to healthcare which 

would have included unavoidable mortality (Mackenbach et al., 1990; Nolte & McKee, 2008). 

These studies have shown a general decrease in mortality not amenable to healthcare, which 

has also been shown by James et al. (2007) who analysed unavoidable mortality separately from 

preventable mortality. As indicated earlier, the mean annual decrease in preventable mortality 

excluding HIV/AIDS between 1997 and 2012 occurred at a slightly faster pace (-1.96%) than 

amenable mortality (-1.12%) nationally, while unavoidable mortality decreased slower at -

0.12% on average per annum.  

The impact of HIV/AIDS is also evident in causes of preventable mortality, with the mean 

annual decrease in preventable mortality excluding HIV/AIDS being higher during the period 

when HIV/AIDS started to decrease at -3.32% between 2007 and 2012 compared to -1.04% 

between 1997 and 2006. It is highly likely that public health funds were directed towards 

curbing the HIV/AIDS incidence rate while neglecting other causes of preventable mortality 

during the period when the HIV/AIDS reached epidemic levels.  
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The inequalities in preventable mortality excluding HIV/AIDS between 1997 and 2012 

between provinces and race groups are not as marked as that of amenable mortality. This 

disparity in preventable mortality diminishes due to those provinces and race groups with the 

highest preventable ASDRs in 1997 decreasing at a faster rate than the provinces and race 

groups with the lowest ASDRs. In 1997, the provinces with the highest preventable ASDRs 

were the Eastern Cape, Northern Cape and Kwa-Zulu Natal which in terms of deprivation as 

estimated by the District Health Barometer for 2015/2016 rank ninth, sixth and fifth out of all 

nine provinces, while the North West, Limpopo and Gauteng had the lowest preventable 

ASDRs in 1997 and rank eighth, seventh and second in terms of deprivation index (Massyn et 

al., 2016). This suggests that relative poverty was not associated with the pace of decrease in 

preventable ASDRs. However, the pace of preventable ASDR reductions by race occurs by 

social gradient with Africans having the fastest reduction, followed by Coloureds, Asians and 

Whites. Race can be used as a proxy for SES due to the legacy of Apartheid. The pace of the 

reductions in preventable ASDRs could be due to chance or it might be related to initiatives by 

the government. Efforts to reduce poverty such as the social grants programme in addition to 

improved access to water, sanitation and electricity would have benefitted the poor and the 

associated mortality (McKenzie, Schneider, Schaay, Scott, & Sanders, 2016). 

  

Indeed, improved access to water and sanitation could explain the observed reductions in 

diarrhoea mortality between 1997 and 2012, with the diarrhoea ASDR showed an absolute 

reduction of 47% in Coloured’s, 44% for Asians, 22% for Africans while it remained the same 

for Whites (Pillay-Van Wyk et al., 2016). The decrease in preventable ASDRs are in large part 

due to reductions in injuries between 1997 and 2012, especially interpersonal violence, which 

contributed to a 14% reduction of overall preventable ASDR change. These reductions are 

mostly due to reductions in firearm deaths facilitated by stricter gun control through the 

Firearms Control Act implemented in 2000 (Matzopoulos, Thompson, & Myers, 2014). This 

study showed a reduction in firearm homicide of 13.6% per annum compared to a 2.6% 

reduction in non-firearm homicide between 2001 and 2005 in five metropolitan cities. The 

reductions in interpersonal violence happened across all race groups, but the biggest impact 

was observed in Africans and Coloureds which both showed a 44% reduction in ASDRs (Pillay-

Van Wyk et al., 2016). 
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The 10 leading causes of preventable mortality contribute 94% of all preventable 

mortality in 2012, with 53% due to HIV/AIDS alone. The lack of improvement in HIV/AIDS 

incidence rates suggests that prevention programmes have not been successful (Shisana et al., 

2014). The estimated average annual incidence rate of HIV/AIDS between 2002 and 2005 in 

adults aged 15 to 49 years was 2.2% and 1.9% between 2008 and 2012 (Shisana et al., 2014). 

This suggests that the improved HIV/AIDS mortality outcome since 2006 has not been due to 

incidence reduction but rather improved survival.  

Diabetes mellitus and cerebrovascular disease are diseases related to lifestyle factors that 

have increased between 1997 and 2012. These conditions are associated with affluence but their 

ASDRs are high in all provinces and race groups (Pillay-Van Wyk et al., 2016). Prevention 

programmes targeting good diet behaviours and exercise should be targeted at all levels of 

society.  

The number of deaths due to road injuries have increased by more than 2000, although 

the ASDRs did not change much, indicating that the decade of action initiatives implemented 

in 2010 was well timed to make a meaningful impact (World Health Organization, 2018). The 

number of self-inflicted injuries also increased indicating that risk factors should be identified 

and reduced.  

 

6.6.2 Limitations 

It is difficult to discern the causal link in amenable and preventable mortality with either the 

health system, public health interventions or other risk factors such as SES. However, amenable 

and preventable mortality declined at a faster pace than unavoidable mortality which may 

suggest that the health system and public health interventions were partly responsible for the 

decline. 

The categorisation of causes into amenable and preventable mortality complicates the 

assessment of the effectiveness of the health system versus public health interventions since 

there are five causes of death which were placed in both. These causes are all among the top 10 

causes of both amenable and preventable mortality, which have a big influence on the overall 

amenable and preventable mortality pattern. However, HIV/AIDS seems to drive the pattern of 

both amenable and preventable mortality and, when it is removed from the analysis, the pattern 
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changes to one of stability for amenable mortality and a decreasing pattern for preventable 

mortality. 

 

The data are aggregated around the burden of disease list of conditions, which lists 

cancers separately owing to separate disease aetiologies and treatment regimens. However, this 

results in a diminished effect of overall cancer mortality. An analysis by age and sex might be 

useful to identify demographic areas requiring intervention. Age and sex were analysed in the 

annual change in ASDR analysis and excess mortality analysis respectively, but a 

disaggregation to assess sex and age trends might have been useful in the context of decision 

making. However, this would have required additional analysis which might not have been 

useful in the context of this chapter. 

 

The 2nd SA NBD estimates are derived from StatsSA data which is based on poor quality 

of cause of death medical certification. StatsSA does not do interpretative coding to correct for 

this. However, the NBD study has attempted to address the errors of cause of death medical 

certification, which would have impacted the avoidable mortality estimates. It is difficult to 

ascertain the extent and in which direction the estimates would have been influenced by the 

interpretive coding.   

 

6.6.3 Conclusion 

Assessing health system performance using amenable mortality seems feasible since amenable 

mortality reductions in ASDRs were faster than unavoidable mortality reductions indicating 

that the health system was at least partly responsible for the decline. Benchmarking the 

amenable mortality of provinces seems useful as a form of health system performance 

assessment. This type of assessment highlights inequalities between provinces, which could be 

used to monitor performance against the target of closing the gap in amenable mortality with 

the best performing province used as the standard. Assessing health system performance over 

time also provides an added understanding compared to a cross-sectional evaluation, since the 

pace of amenable mortality decline may provide a different indicator of healthcare performance 

to the assessment of the overall level of amenable mortality. Therefore, an assessment of health 

system performance should be made by assessing the overall levels of amenable mortality 

together with how they compare to other provinces and the pace at which amenable mortality 
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changes over time. This should be a starting point for further healthcare audit. As an example, 

provinces such as the Eastern Cape and Kwa-Zulu Natal have very high amenable ASDRs 

throughout the period, which might indicate an overall health system performance failure. The 

pace of amenable mortality reduction in these two provinces is relatively high compared to the 

other provinces but it does not occur at a pace fast enough to make a meaningful impact on 

inequality reduction indicating that an overall healthcare audit is required. 

  

In terms of the measures to use, health planners and decision makers could use the trend 

in amenable mortality proportions as a starting point for assessment of levels of effectiveness. 

Using this approach, health planners in each province may need to make further investigations 

to assess the scale and reasons for the high proportions which do not attenuate much over a 15-

year period. For benchmarking across provinces and race groups, proportions may not be the 

best measure to compare populations with differences in population size and age structure. 

ASDRs should be used for this purpose, since they remove the effect of age on mortality. Excess 

mortality can be used by decision makers to set a quantifiable target in reducing inequalities 

between provinces and race groups. 

 

Analysis of the specific causes of amenable deaths can be used by health decision makers 

to assess the performance of different parts of the health system. For instance, perinatal 

mortality conditions showed a general decline indicating that the performance of services such 

as childbirth care and basic antenatal care have been effective. 

 

Benchmarking by race group is also useful as it highlights inequalities which may be 

related to SES. The SES gradient in amenable mortality indicates that access to quality 

healthcare is unequal which needs to be addressed. These disparities in health can be reduced 

if healthcare was more equitable. Other studies showed that universal health insurance is 

effective in reducing health inequalities. The effectiveness of the pending universal health 

insurance could be monitored over time by assessing its effectiveness in reducing health 

inequalities using amenable mortality as an indicator. 

 

Assessing preventable mortality separately from amenable mortality is useful to assess 

the performance of causes that could be prevented by public health interventions. Public health 
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managers should use the level of preventable mortality together with the pace of change to 

assess the overall performance of public health interventions. This could be used a starting point 

to assess different implementation strategies applied by the different provincial public health 

managers. An analysis of the pace of change in preventable causes of death should be used to 

assess the effectiveness of specific public health interventions. For instance, this would show 

that the Firearms Control Act was effective in reducing fire-arm homicide while initiatives to 

tackle road traffic mortality have not been successful. Benchmarking is worthwhile as it shows 

that inequalities in preventable mortality exist between provinces and race groups. It is useful 

in showing the relative effectiveness of public health interventions between provinces while the 

racial inequities indicate that certain public health interventions have not reached all levels of 

society.  

 

 
  



164 

 

7 DISCUSSION 

This chapter provides an overall discussion and consolidation of the three results chapters. 

Firstly, the main findings are presented in Section 7.1 according to each of the objectives set 

out in the thesis. This is followed by discussion in Sections 7.2 – 7.5 which considers each of 

the research questions, referring to the framework that was developed. The thesis contribution 

to the field of public health, the study limitations and recommendations are discussed in sections 

7.6, 7.7 and 7.8 respectively. 

7.1 Key findings 

The first objective set out to compare the ranking of causes of death and the level of the DALY 

due to different decisions on the value choices of a DALY. Chapter 4 addressed this by 

comparing the effect of different discounting rates, age weighting vs. no age weighting and 

different life expectancies on the levels and ranking of different causes of YLLs. The effect of 

different disability weights on the levels and ranking of different YLDs due to injury were also 

assessed. This shows a novel finding, which to the knowledge of the PhD candidate has not 

been reported in the literature before. That is that different life expectancy influences the 

ranking of causes of YLLs. It is obvious that higher life expectancy would increase the level of 

the YLL, but it is less intuitive that it impacts on the ranking of conditions. 

  

Discounting increases the ranking of conditions of high mortality rates in adults and 

reduces the ranking of conditions affecting children. Brody et al. (2007) compared a 3% 

discounting rate to no discounting, while this thesis shows that discounting at a higher rate of 

4.5% further lowers the ranking of conditions associated with children compared to discounting 

at 3% and 1.5%. This thesis showed that using a 1.5% discounting rate may provide a better 

balance between discounting future years of life lost, while not reducing the importance of 

childhood causes of YLLs compared to the more commonly used 3% discounting rate. 

 

Furthermore, this thesis is the first study known to the PhD candidate to indicate that 

different sources of disability weights change the cause of YLD rankings. Arnesen and Kapiriri 

(2004) showed that different sets of disability weights impact on the proportional contribution 

of disease conditions in comparing the contribution of unipolar major depression and 
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developmental disability due to malnutrition to the combined disease burden. However, this 

study did not test the effect of different disability weights on the rankings of a list of causes. 

 

Objective two aimed to derive empirical disability weights and compare them to the 

weights of the GBD study. This thesis adds to the literature on disability weights that has largely 

been derived in developed countries. The GBD 2010 disability weights were derived from 

surveys in five different parts of the world to be representative of the global community which 

is diverse in language, culture and economy. However, respondents with a high level of 

education and from developed countries were overrepresented. The local disability weights 

were derived from the health state choices of the general community in an economically 

disadvantaged suburb through a household survey in South Africa. The methods used to valuate 

health states are largely similar to the GBD 2010 study and as such the disability weights 

derived in this thesis were compared to this study. This was also ideal to test the GBD claim 

that their disability weights are universal (Salomon et al., 2012b). Chapter 4 showed that the 

2010 GBD disability weights are not necessarily representative of local disability weights of an 

economically disadvantaged community. The GBD 2013 study revised their 2010 estimates but 

the health states that are common across the two studies are still highly correlated (R = 0.992) 

and this study also does not improve the global representativeness of the disability weights, 

since it combines participants from the 2010 study with new participants who are all from 

Europe (Salomon et al., 2015). 

 

There are other studies that have tested the universality of the GBD disability weights 

(Üstün, Saxena, Rehm, & Bickernbach, 1999; Jelsma et al., 2000). However, these studies did 

not derive empirical disability weights but instead compared the ranking of conditions between 

the 1996 GBD study and their own study. For instance, Jelsma et al. (2000) compared the 

ranking of 22 indicator conditions used in the 1996 GBD study between health professionals 

and non-professionals in Zimbabwe and found that the GBD rankings were similar to those of 

the health professionals. To the knowledge of the PhD candidate there are no known studies 

apart from this PhD that have assessed the current GBD disability weights for universality. 

 

Chapter 4 also indicated that deriving disability weights can be challenging and that the 

GBD method is too complex for people in resource constrained communities. This is in line 
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with the opinion by Murray and Lopez (2000) that the methods used to prompt health state 

choices are cognitively demanding and might not be appropriate for all settings.  

 

Objective three set out to develop a list of causes of death that can be considered 

amenable and preventable in the South African context and compare this to international lists. 

This was addressed in Chapter 5 showing an amenable list of 45 causes and a preventable list 

of 32 causes. These lists were developed using the frequently reproduced lists of Nolte and 

McKee (2004) and Page et al. (2006) together with input from local public health and disease-

specific experts. The amenable and preventable lists developed in this thesis are novel for South 

Africa and it is also not known to the PhD candidate whether such lists have been specifically 

developed for any other developing country. Amenable and preventable lists of causes have 

generally been developed for assessment in Europe, Australia and New Zealand (Nolte & 

McKee, 2004; Page et al., 2006).  

 

The local lists have more amenable and preventable causes compared to the Nolte and 

McKee (2004) and Page et al. (2006) lists, which is indicative of the high burden of disease in 

South Africa across four cause groups. HIV/AIDS, sexual transmitted diseases excluding 

HIV/AIDS, intestinal parasites and other parasitic and vector diseases and Otitis media are the 

amenable causes of death that are not on the frequently used Nolte and McKee (2004) or Page 

et al. (2006) lists. The eight distinct preventable conditions include diarrhoeal disease, four 

nutritional conditions, two oral conditions and colo-rectal cancer. HIV/AIDS was added as an 

amenable cause due to evidence that ART extends survival beyond years after initiation of 

treatment regardless of CD4 cell count (Johnson et al., 2013). The Eurostat study was the first 

to add HIV/AIDS to the amenable list of causes, although they did not provide a rationale for 

its inclusion (Eurostat, 2016). The other causes such as diarrhoeal disease were excluded from 

the Nolte and McKee (2004) and Page et al. (2006) lists due to their low contribution to overall 

mortality. 

 

The local list of amenable causes is covered by the recent list developed by the Lancet 

Global Health Commission on High Quality Health Systems, which was used for assessment 

of amenable mortality globally (Kruk, Gage, Joseph, et al., 2018). This list contained 61 

amenable causes which was a combination of the Nolte and McKee (2004) list and 20 of the 
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SDG target three conditions for which risk can be reduced by use of personal healthcare. 

However, a subset of 41 causes was used to analyse amenable mortality in low-to-middle 

income countries on the basis that these conditions require basic interventions for assessment 

of amenable mortality. This highlights that local lists of amenable and preventable causes are 

required that are developed with input from local health experts. 

 

Objective 4 aimed to assess the level of amenable and preventable mortality and how it 

compares to other countries. This was addressed in Chapter 5 by calculating pooled amenable 

and preventable ASDRs, YLLs and proportions between 2008 and 2012. This period was 

assessed as it represented the post-peak HIV/AIDS period and the pooled analysis negates year-

on-year fluctuations in specific causes of death. The amenable and preventable ASDRs, YLLs 

and proportions were all very high during this period. This can be expected though since the 

all-cause mortality for South Africa during this period was also high (Pillay-Van Wyk et al., 

2016). The novelty of this finding though is that it highlights mortality that can be associated 

with the performance of the health system and public health effectiveness.  

 

Chapter 5 also benchmarked South Africa against European Union and OECD countries 

using the lists and population standards of these studies. It highlighted poor health system 

performance with comparatively very high amenable and preventable ASDRs. This is a novel 

comparison for South Africa. The Lancet Global Health Commission High Quality Health 

System analysed amenable mortality counts of 132 countries including South Africa, but did 

not make a direct comparison between countries due to not calculating ASDRs (Kruk, Gage, 

Joseph, et al., 2018). The relatively poor mortality outcomes for South Africa have also been 

shown in a study that benchmarked BRICS countries (Petrie & Tang, 2014). This study showed 

that South Africa performed the worst compared to countries with similar income levels with 

excess YLLs very high for South Africa compared to these countries over a 20-year period.  

 

South Africa also has higher rates of amenable mortality compared to preventable 

mortality which is in contrast to the countries assessed in the 2011 OECD study (Gay et al., 

2011). This also highlights the poor performance of the healthcare system. 

This thesis used a sensitivity analysis which indicated that an alternative list of amenable 

and preventable causes of death only minimally changes the ASDRs. However, this list was 
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based on the Eurostat (2016) list that included HIV/AIDS, which forms a major part of overall 

amenable and preventable mortality. 

 

Identifying provincial and race group health gaps based on amenable and preventable 

mortality was the fifth objective. This was done in Chapter 6 by comparing the ASDRs of each 

province and race group for the most recent year of assessment in 2012. To quantify the health 

gaps, excess mortality was calculated as the mortality that can be averted if the entire population 

had the same amenable and preventable mortality rates as that of the best performing population 

between 2008 and 2012. 

 

There were huge disparities in amenable and preventable mortality between provinces 

and race groups. Provincial and race group health gaps have been identified in other studies 

(Bradshaw et al., 2003; Pillay-Van Wyk et al., 2016). This thesis, however, indicates that the 

health gaps are partly due to differential healthcare performance and public health intervention 

effectiveness. This thesis also shows that the pace of change in amenable and preventable 

ASDR observed between 1997 and 2012 between the different provinces and race groups is 

insufficient to narrow disparities. For instance, the amenable ASDR ratio between the province 

with the highest and lowest ASDRs changed only from 2.2 in 1997 to 1.9 in 2012.  

 

Benchmarking health system performance across geographical regions and race groups 

using amenable and preventable mortality as indicators has been done in various other studies 

(Page et al., 2006; James et al., 2007; Gay et al., 2011; Eurostat, 2016). This thesis supports the 

finding in the literature that disadvantaged communities have relatively higher rates of 

amenable mortality. The African race group, for example, had amenable ASDRs that were 5 

times higher than Whites, while the ASDRs for Asians and Coloureds were 1.9 and 2.4 times 

higher than Whites between 2008 and 2012. This seems to follow a social gradient, when race 

is used as a proxy for SES, which is evident due to the Apartheid legacy. 

 

Preventable mortality was also associated with higher rates in disadvantaged groups, with 

Africans, Coloureds and Asians having ASDRs that were 3.5, 1.5 and 2 times higher than 

Whites between 2008 and 2012. Although there is a lack of studies on the association between 

preventable mortality and SES, it would be assumed that it would also follow a social gradient 
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similar to that of amenable mortality. This is due to causes such as HIV/AIDS, injuries and 

diarrhoea, that form part of the local preventable list, that are associated with higher incidence 

due to poverty and lower income (Tladi, 2006; Doolan et al., 2007).  

 

Excess mortality was calculated in relation to the Western Cape and White race group 

which had the lowest amenable and preventable ASDRs. This is the first study that has 

quantified the number of deaths that can be averted in South Africa based on mortality that is 

amenable to healthcare and public health effectiveness. It showed that on average 207 000 

amenable deaths and 152 000 preventable deaths could have been averted if all provinces had 

the same amenable and preventable rates as that of the Western Cape. Whereas, if Africans 

alone had the same amenable rates as that of the White race group, 282 000 amenable and 

231 000 preventable deaths on average could have been averted. Excess mortality has been 

analysed in the same manner by Page et al. (2006) to identify health gaps by area deprivation 

quintile in Australia and New Zealand. This thesis indicates that excess mortality can be further 

aggregated by age to identify age groups where the biggest impact can be made to avert 

amenable and preventable mortality. It shows that excess mortality is particularly high in the 0-

4 age group and the economically active ages. 

 

Describing the changes in amenable and preventable mortality between 1997 and 2012 

in South Africa was the sixth and final objective. This analysis was done in Chapter 6 for each 

province and race group using ASDRs and proportions as the outcome measures. The analysis 

was done with and without HIV/AIDS since it masks the pattern of other causes due its huge 

proportional contribution to overall mortality. The mean annual change in ASDRs was also 

assessed. Lastly, the change in the leading causes of amenable and preventable mortality was 

assessed along with the contribution of each cause to change in amenable and preventable 

mortality rates.  

 

The findings indicate that HIV/AIDS drives the amenable and preventable pattern 

between 1997 and 2012. This has also been observed in the all-cause pattern of mortality in the 

study by Pillay-Van Wyk et al. (2016). A mean annual increase in ASDRs was observed for 

both amenable and preventable mortality, but when HIV/AIDS was removed from the analysis 

there was a mean annual decrease. This decrease occurs at a much slower pace (-0.05%) 
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compared to other European Union and OECD countries (Nolte & McKee, 2008; Gay et al., 

2011). 

 

Numerous studies have shown a reduction in amenable mortality rates over time, which 

is associated with improvement in medical technology (James et al., 2007; Nolte & McKee, 

2008; Gay et al., 2011). These studies, however, mostly exclude low to-middle-income 

countries. This thesis therefore adds to the literature on the change in amenable mortality rates 

in different settings.  

 

The decrease in amenable mortality rates usually occurs at a faster pace compared to 

causes deemed as preventable or unavoidable (Mackenbach et al., 1990; James et al., 2007). 

This thesis shows that preventable mortality increased between 1997 and 2012 at a faster pace 

than amenable mortality, but preventable mortality, excluding HIV/AIDS, declined at a faster 

pace than amenable mortality excluding HIV/AIDS. This thesis adds to the literature on the 

change in preventable mortality over time. There is a dearth of studies that have assessed this 

trend which have indicated a variable trend between settings. 

 

The HIV/AIDS pattern which increases between 1997 and 2006 and decreases thereafter 

has been shown by Pillay-Van Wyk et al. (2016). This thesis, however, provides a novel finding 

in that it shows that amenable causes other than HIV/AIDS also decrease after 2006 and at a 

faster pace than between 1997 and 2006 indicating that HIV/AIDS might have indirectly 

influenced the outcome of other causes due to its huge burden on the health system. 

 

The specific causes impacting on amenable and preventable mortality have been analysed 

in studies such as Page et al. (2006). This thesis provides novel analysis that shows how the 

different causes contribute to the change in amenable and preventable mortality over time. This 

analysis can help to identify conditions that require intervention that would otherwise not show 

up in the leading causes due to low mortality numbers. For instance, this analysis showed that 

ASDRs for conditions such as obstructed labour, testicular cancer and appendicitis increased 

on average by more than 3% between 1997 and 2012 and may require further investigation. 
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7.2 Is the DALY measurable in South Africa and how do empirical disability weights 
compare to the GBD disability weights? 

To measure a DALY requires information on mortality, incidence or prevalence of the different 

sequelae of disease, duration of sequelae and disability weights of different health states. This 

thesis used empirical data to calculate YLDs, disability weights and YLLs. YLLs are 

measurable since mortality data are available and issues around quality can be addressed as 

shown in the 2nd SA NBD study (Pillay-Van Wyk et al., 2014). YLDs are less measurable due 

to a lack of prevalence data on sequelae of disease as well as duration. As shown in this thesis, 

local empirical disability weights can be derived but the method of valuation of health states 

should be refined for use in economically-deprived communities. There are sequelae data 

available for certain diseases such as injuries. This thesis used nature of injury data from the 

Ceres non-fatal injury incidence study to calculate YLDs. These estimates might not be 

representative of national YLDs but could be modelled based on various assumptions. YLDs 

have been calculated using nature of injury sequelae information representative of more urban 

areas, but these estimates are outdated (Norman, 2002). The Ceres study showed that medical 

folders in hospital facilities could be used to extract information on sequelae of injuries. 

Sequelae data for diseases such as HIV/AIDS and TB might also be available through the 

various national surveys and the TB register. However, for most diseases, sequelae information 

may not be readily available.  

 

The DALY in South Africa is potentially measurable if estimates on sequelae, disability 

weights and duration from alternative sources such as the GBD are used. For estimates using 

empirical data the DALY is less measurable due the huge data requirement of the YLD, which 

is not readily available for most diseases in South Africa. The GBD estimates DALYs globally 

including for countries with sparse data, which are largely informed by covariates and estimates 

from neighbouring countries (GBD 2015 Mortality and Causes of Death Collaborators*, 2016). 

However, these estimates are not necessarily accurate as shown by Pillay-Van Wyk et al. 

(2016). Therefore, local studies are necessary to validate the GBD estimates. 

 

There is a lack of empirical disability weights that have been developed in different 

settings. The GBD disability weights are claimed to be universal (Salomon et al., 2012b). 

Therefore, the local study was an ideal opportunity to test this assertion. The disability weights 
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of the local study had a moderate correlation with the GBD 2010 disability weights. This study 

indicated that not all health state valuations are universal which also extends to disability 

weights. For instance, untreated injuries ranked higher than severe mental disorder which is the 

opposite of the GBD valuations. The local study did produce some counterintuitive results, such 

as mild dementia having a higher disability weight than moderate dementia. If the 

counterintuitive results were absent it might have produced a stronger Pearson’s correlation 

between the local study and GBD study. The GBD 2010 and 2013 studies derived health state 

valuations of participants from largely developed countries and therefore more local empirical 

studies in low-income countries are needed to validate the GBD disability weights. 

7.3 Can the DALY be used for resource allocation and monitoring? 

For this discussion when referring to the DALY, it will mean the YLL combined with YLD, 

i.e. the full DALY. The framework indicates some different forms of decision making, i.e. 

geographical resource allocation, disease priority setting, health service funding, public health 

funding, and other policy considerations. As indicated in this thesis, the DALY is an imperfect 

tool but for decision making an imperfect DALY may be useful for disease priority setting. The 

DALY is an ideal tool for disease priority setting since it combines mortality, non-fatal 

outcomes and disability into a single unit. Using only mortality or the YLL for disease priority 

setting excludes conditions such as mental health that are not associated with high mortality but 

constitute a huge burden on their own. However, in the absence of reliable morbidity data, using 

only the mortality component of the DALY that measures premature mortality through the 

YLL, might be useful for health planners, since it provides a guide to what is achievable through 

good health promotion and disease prevention strategies. Modifiable risk factors related to the 

leading causes of YLLs should be identified, which would be useful for decision makers to 

identify where public health funding should be allocated.  

 

Decision makers should be cognisant of the fact that using the DALY or YLL for disease 

priority setting should be based on a standard set of value choices. A change of value choice 

from one decision making cycle to the next may result in a change of priority setting that is 

based on misleading information. The DALY is a relatively new metric that lacks a defined 

framework on how to use the different social values within countries with different availability 

and quality of data. For a better representation of the mortality profile in South Africa, the YLL 



173 

 

should be based on the West model LE, which is the lowest source of an ideal LE and is more 

attainable. A 1.5% discounting rate should be used for reasons specified in section 7.1 and 

Chapter 4, while no age weighting should be used since there is no good ethical argument for 

its use. 

 

Decision makers may not only require information on the leading causes for priority 

setting but could also consider issues of equity or cost-effectiveness as indicated in the 

framework. Setting priorities based on the most cost-effective interventions may be a preferable 

approach for decision makers in light of scarce resources but will require additional information 

on cost and effectiveness of treatment. This approach has been used with mixed success by 

various countries (Frenk, 1995; Tanzania Ministry of Health, 2001; Kapiriri et al., 2004). In 

Tanzania it was successful in significantly reducing the all-cause mortality and under-five 

mortality in two districts by identifying cost-effective interventions to the leading causes of 

death and allocating additional resources (Tanzania Ministry of Health, 2001). It was less 

successful in Uganda where it was used to guide district level and national health planning 

(Kapiriri et al., 2004). 

  

The DALY may not be useful for district health planning or performance measurement. 

For geographical resource allocation based on need the DALY may not be feasible for decision 

makers in the South African settings as it will require information on all-cause mortality for 

each geographical health demarcation. As indicated previously, measuring a DALY for all 

conditions is a huge undertaking and the information might not be available in South Africa.  

 

In a situational analysis the DALY is ideal to identify health gaps and population needs 

in settings with complete and reliable mortality and morbidity data, since it measures the overall 

health status of the population and identifies health gaps between different populations. In low-

resource settings with incomplete and low-quality data it is less useful. However, the YLL used 

on its own is more useful for identifying health gaps. For instance, it has been used to identify 

health gaps between health districts of the Western Cape, South Africa (Groenewald et al., 

2009) and similarly the District Health Barometer has used it for comparison between each of 

the 52 health district nationally (Day et al., 2012; Massyn et al., 2013).  
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In a situational analysis of health performance measurement and for monitoring and 

evaluation the DALY might not be useful. The health system would need to provide information 

to calculate the DALY for conditions deemed amenable to healthcare and for public health 

effectiveness. This might be beyond the scope of the health system, considering the scarce 

human resources and the huge data requirement of the DALY. 

7.4 Do we need an avoidable mortality list in South Africa, and can it be used to 
measure healthcare system performance? 

In South Africa, the Health Data Advisory and Co-ordination committee advises the National 

Department of Health on indicators which should be monitored, such as the infant mortality 

rate, maternal mortality rate and the prevalence of specific diseases such as HIV/AIDS. 

However, there is no clear indication that overall health system performance in terms of 

outcomes is being monitored. This limits the ability to hold the health system accountable for 

its lack of action. Therefore, an amenable list of conditions would be useful in South Africa as 

an indicator of healthcare system performance, while a preventable list is needed to assess the 

effectiveness of specific public health interventions.  

 

The amenable mortality classification is the best option for assessing health system 

performance in the South African context of scarce and unreliable morbidity data. It is a well-

established indicator of performance measurement and is feasible to measure since it requires 

mortality data that are routinely available in South Africa and can be easily calculated. The 

DALE was proposed by the 2000 World Health Report (World Health Organization, 2000) as 

a measure of health system performance but this measure does not isolate the factors that are 

only due to the health system. Similarly, measures such as that proposed by the GBD Healthcare 

Access and Quality Collaborators (GBD 2015 Healthcare Access and Quality Collaborators*, 

2017) are too complex and single causes of deaths only assess part of the healthcare system. 

 

This thesis proposes an amenable mortality list of causes for use in South Africa, although 

the causes that form part of the list would need to be reviewed periodically as medical 

technology improves. The list of causes should preferably be reviewed by public health and 

medical experts before making a health system performance assessment.  
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It is feasible to use amenable and preventable mortality lists to measure healthcare 

performance and public health system intervention effectiveness in South Africa. Mortality data 

are readily available through StatsSA data with a lag period of one to two years. However, it 

will require correction of the poor quality of the data with the method for this having been 

developed by the 2nd SA NBD study (Pillay-Van Wyk et al., 2014), which could be adapted 

accordingly. Using amenable mortality for healthcare performance has been critiqued since it 

is difficult to discern the effects of healthcare on the different amenable causes (Page et al., 

2006). However, the literature review indicated that there is no better alternative. Considering 

the pending NHI, amenable mortality should be used as an indicator to track its effectiveness.  

 

A local avoidable mortality list is required to reflect local health conditions associated 

with local healthcare and public health interventions. The findings in Chapter 5 show that the 

local amenable list of conditions that was produced was different to the two most widely used 

lists in the literature containing more conditions. Kruk, Gage, Joseph, et al. (2018) developed 

an extensive list for global assessment of healthcare performance which contains most of the 

local amenable list of conditions. For assessment in low- to middle-income countries they 

reduced the amenable list to 41 conditions on the basis that these conditions require basic 

interventions in countries with limited resources. It is not clear what these 41 subsets of 

conditions are, but what it does indicate is that an empirical assessment of causes deemed to be 

amenable and preventable is required for low- to middle-income countries. The GBD 2016 

SDG Collaborators study used risk standardised death rates of the Nolte and McKee (2004) list 

of amenable causes together with nine tracer interventions as a composite index of health access 

to assess the progress of meeting universal health coverage (SDG target 3.8.1) by 2030 (GBD 

2016 SDG Collaborators*, 2017).  

Healthcare access is an important component for monitoring universal health coverage, 

but the index proposed by the GBD 2016 SDG Collaborators might be too complex for low- to 

middle-income countries. This index may also not be representative of healthcare access for all 

countries, since the amenable list excludes causes such as HIV/AIDS and various tropical 

diseases. In this thesis, HIV/AIDS was placed in both the amenable and preventable mortality 

list of conditions but the analysis for South Africa may have to be done excluding HIV/AIDS. 

HIV/AIDS masks the pattern of the other conditions due to its high levels and therefore should 

be analysed separately. 
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Local health system performance can be assessed in relation to other countries as was 

done in Chapter 5. It showed that the health system in South Africa is underperforming 

considering its substantively higher levels of amenable and preventable mortality compared to 

other countries assessed, its high proportions of amenable deaths and its high amenable ASDRs 

compared to preventable ADRS. Although the Eurostat list of conditions was used to compare 

amenable and preventable ASDR to Eurostat countries in Chapter 5 it is uncertain whether the 

best method of benchmarking internationally should instead be done on the local list of 

conditions. 

7.5 Can avoidable mortality be used for benchmarking, identifying equity gaps and 
resource allocation? 

Chapter 6 indicated that benchmarking can be done at the race group and geographic levels 

using age-standardised amenable and preventable mortality rates as a measure. Benchmarking 

with these indicators is useful in a situational analysis of population health to identify 

inequalities. Using amenable mortality to benchmark could be used to identify areas and race 

groups which underutilise healthcare services. The pending NHI would be a good starting point 

to equalise utilisation of health services, but notwithstanding the NHI, health-service funding 

should be allocated in a manner that would allow better access and improved care in these areas 

and race groups.  

This section will discuss the utility of avoidable mortality for use as a situational analysis 

of health, monitoring and evaluation and priority setting. A way of using the information on 

amenable mortality health gaps for geographical resource allocation is proposed in the 

paragraphs below.  

 

The standard cause of death data could be used to identify population health need and 

equity but, as indicated by Schneider (2001), mortality cannot be used as a predictor of 

morbidity in setting priorities. However, mortality has been used an indicator of population 

need by various countries around the world to allocate resources to different geographic 

locations, using a needs-based formula (Penno et al., 2013).  
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A needs-based formula is used to predict utilisation of health services and therefore it 

might be pertinent to use an indicator such as mortality amenable to healthcare as an indicator 

of health need instead of all-cause mortality. This thesis has indicated that amenable mortality 

could be used to identify geographic area health gaps, which could be used as an indicator of 

relative health need. Regarding resource allocation, amenable and preventable mortality has an 

advantage over the standard cause of death classification in that it identifies only diseases that 

are amenable and preventable and thus allows for better targeting of resources.  

 

However, as pointed out in the literature, there is an additional factor of unmet need that 

needs to be considered when using needs-based formula, since the formula predicts utilisation 

of health services but there are groups that underutilise health facilities compared to need 

(Penno et al., 2013). In South Africa underutilisation of health services is associated with 

vulnerable groups such as Africans, the poor, uninsured and rural respondents. Benchmarking 

of different race groups using amenable mortality could be used as proxy indicators of 

inequalities by socio-economic status, which can be used in a needs-based formula as an 

indicator of unmet need. As indicated in this thesis age-standardised amenable and preventable 

mortality rates could be used as a measure to identify geographic and race group health need. 

A similar measure to the standardised mortality ratio was used to identify health gaps by 

comparing the age-standardised rates of the best performing province and race group with the 

other provinces and race groups. This provides an indicator of excess mortality (relative to the 

best performing province or race group), which could be used as a way of setting targets for 

mortality reductions. 

 

A resource allocation formula is used in South Africa to allocate resources to provinces 

(McIntyre, Chitah, et al., 2007).The formula does contain a component of health need but it is 

not based on an overall assessment of burden of disease. Instead, the health component is based 

on the size of the population not covered by medical aid and 25% of the population covered by 

some form of health insurance, while conditional grants for specific diseases such as HIV/AIDS 

are provided to disadvantaged provinces (McIntyre, Chitah, et al., 2007; Stuckler et al., 2011). 

However, this formula has been ineffective in allocating resources in relation to population 

health need. Stuckler et al. (2011) showed that healthcare spending at provincial level between 

1996 and 2007 is negatively correlated with burden of disease.  
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In the South African context of a decentralised system of decision making, a health-needs 

formula consisting of amenable mortality as an indicator of population health can be used to 

allocate resources in an equitable manner from national level to the various provinces and from 

the provincial to district level. At district level resources can be allocated to health facilities 

based on disease priority setting using the YLL as a measure. 

 

For a situational analysis using an ASDR to assess the size of amenable and preventable 

mortality will be useful for health system performance measurement. However, for monitoring 

and evaluation, this thesis indicated that the amenable and preventable mortality size together 

with the pace of change in ASDRs is well suited to track progress. Benchmarking the overall 

level would provide a cross-sectional assessment of the current status against other health 

systems whereas the annual pace of change would provide an assessment of whether amenable 

mortality is decreasing in line with advances in healthcare and at a desirable rate. Amenable 

age-standardised rates should ideally reduce at a faster pace for populations with high rates at 

the start of an assessment period. It is proposed that for South Africa the overall amenable 

mortality analysis exclude HIV/AIDS since it masks the pattern of the other causes. HIV/AIDS 

should ideally be separately assessed with other cause specific death rates. Chapter 6 indicated 

that excess mortality can be a useful indicator for monitoring and evaluation. It is used to 

quantify health gaps by calculating an excess amenable and preventable mortality in relation to 

the best performing province and race groups. This is useful for health managers and planners 

as it provides an attainable quantifiable target to reduce provincial and racial health inequalities. 

  

After the population level health system performance assessment, the analysis of cause 

specific amenable ASDRs for monitoring and evaluation should be a next step together with 

the contribution of each cause to overall amenable and preventable mortality change over time. 

A further step would be to identify health services that are responsible for conditions deemed 

to be high priority.  

 

Using amenable and preventable mortality to set disease priorities might be less useful, 

since the analysis excluded non-fatal health outcomes. However, the analysis of the leading 

amenable and preventable causes showed that 85% of amenable and preventable mortality can 
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be attributed to the 10 leading causes, which is an indication of where healthcare funding should 

be concentrated.  

7.6 Limitations 

The data used for analysis in this thesis are based on the 2nd NBD study data, which used high 

level statistical modelling and demography techniques to adjust StatsSA data. However, health 

planners should use it as the source of data for decision making in the absence of other reliable 

and validated mortality estimates. 

  

This thesis does not assess how available non-fatal burden data could be used for health 

system decision making. Non-fatal outcomes are deemed to be the gold standard for measuring 

the effectiveness of healthcare and would be a better indicator of health need than mortality 

estimates for resource allocation. However, in South Africa morbidity estimates are scarce and 

unreliable, and therefore the discussion around resource allocation and priority setting is based 

on more readily available mortality data. 

 

This thesis does not cover risk factors that influence population health, but it would form 

an important part of the population health needs assessment. The initial South African NBD 

study assessed the attributable burden of modifiable risk factors associated with the leading 

causes of death on population health, while the 2nd SA NBD study is conducting an updated 

analysis. This is a large undertaking requiring inputs on prevalence of the risk factor, 

information on relative risk of acquiring the outcome compared to a counterfactual as well as 

mortality and morbidity information of the associated disease outcomes.  

 

This thesis is very focused on analytical content and it would be useful to understand the 

context in which decision making occurs. Context refers to the current South African setting 

within which burden of disease information should be used for health sector decision making 

by health planners. According to Walt and Gilson (1994) planning is a political process with 

various actors involved such as health decision makers, policy-makers, service managers, 

communities and other stakeholders that are critical to its success (Green, 2007). Considering 

these factors, this thesis also misses a qualitative angle to get input from health planners on the 
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various indicators assessed for resource allocation, priority setting and health system 

performance analysis.  

7.7 Thesis contribution 

This thesis has developed a framework, presented in Figure 3-1, for the use of burden of disease 

information for the different requirements of health planning. While the steps of planning have 

been mapped out, there was a gap in the literature for an explicit framework which could be 

used as a guide by health planners on how to use burden of disease information. 

 

This thesis also contributes to literature on disability weights by showing that the 

valuations of some health states derived from a resource constrained community are different 

to that of the GBD. This thesis also adds to the literature on the effects of different value choices 

on the ranking of conditions. It shows that different life expectancy tables influence the ranking 

of causes of YLLs and different sources of disability weights influences the ranking of different 

causes of YLD.  

 

This is the first study known to the PhD candidate that has established a local amenable 

and preventable mortality list in South Africa. 

 

The thesis presents novel findings on amenable and preventable mortality epidemiology 

in South Africa. These findings show that the health system in South Africa is underperforming, 

with the gaps between provinces and race groups providing the possibility of national 

benchmarking. In the context of the pending National Health Insurance, quantifiable targets can 

be developed for reducing provincial and racial health inequalities based on the areas and 

groups with the best outcome. Finally, the thesis recommends that the amenable and 

preventable mortality levels, together with the pace of change in ASDRs, be used to track 

progress in reducing mortality. 

7.8 Recommendations 

Recommendations are provided in relation to policy, practice and research globally and in South 

Africa according to the three different sub-studies. 
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7.8.1 DALYs for situational analysis and decision making 

The YLL measure could be used for health promotion and disease prevention initiatives on 

specific disease priorities by using a ranking table of premature causes of death. However, it is 

recommended that the StatsSA mortality data be adjusted for incompleteness, misclassification 

of HIV/AIDS, the lack of clarity on apparent manner of death as well as the high proportion of 

ill-defined causes. It is also recommended that the YLL in South Africa should make use of the 

West model level 26 life expectancy, not be age weighted and be discounted at 1.5% for reasons 

specified in Chapter 4.  

 

7.8.2 Amenable and preventable mortality should be more widely used for a situational 
analysis, decision making and monitoring and evaluation 

Amenable mortality should be used as an indicator to assess the effectiveness of health system 

reform, especially in South Africa with the impending NHI. This should be done as part of the 

sustainable development goals (SDG) which is to achieve universal healthcare coverage by 

2020. To monitor the progress of achieving universal health coverage globally, the GBD 2016 

SDG Collaborators list should be expanded to include HIV/AIDS. It is recommended that the 

list of amenable conditions be reviewed on an annual basis to keep the list up to date with 

changes in health technology.  

 

Future research might be needed to assess particular avoidable healthcare factors that 

contribute to death, which would be useful to indicate addressable targets for intervention. 

  

Healthcare performance assessment could be augmented with quality of healthcare 

indicators such as healthcare access, availability of hospital beds, doctors per population size, 

etc. as was used in the 2015 GBD study on healthcare access (GBD 2015 Healthcare Access 

and Quality Collaborators*, 2017).  

 

Not all cases with amenable conditions are necessarily amenable. Therefore, estimates on 

the proportion of cases that are truly amenable for specific causes are needed to get a more 

accurate assessment of healthcare performance. This could possibly be done through 

retrospective longitudinal studies that investigate the lag between the introduction of new 

medical technology and its effect on specific causes of amenable mortality.  
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Amenable mortality should also be tested for use as part of a health-needs component in 

a resource allocation formula. For monitoring and evaluation, the size and pace of change 

should be used to track health programme effectiveness and health system reform such as the 

pending NHI. 

 

A global list of amenable causes of death needs to be developed for global comparison. 

 

A preventable mortality list should be used to assess the overall effectiveness of public 

health interventions. The leading causes of preventable mortality should be used to identify 

cost-effective interventions as part of an essential package of care of public health conditions, 

similar to the essential drugs list. 

 

7.8.3 Future research 

Health managers and planners should complement the cause of death classification and 

avoidable profile with different classifications of mortality to provide a more complete picture 

of healthcare needs and gaps. Alternate classifications such as addressable shares which 

attribute specific causes of death to specific health programmes and interventions, and care 

needs that reclassify causes into acute or long-term healthcare needs could be used for example. 

 

In addition, further research is required to get input from health planners on the various 

indicators assessed for resource allocation, priority setting and health system performance 

analysis. Using a Delphi method might be appropriate. A key issue would be the turnaround 

time of data sources for expedited feedback of information. In this regard, it might be useful to 

explore StatsSA mortality data that occur in facilities for rapid feedback 

 

In terms of disability weights a study is required to develop a new health state valuation 

method and its validity for use in developing countries.  

 

A study using multi-variate analysis is needed to unpack the different factors that might 

influence avoidable mortality. This should be done to discern the factors outside of the health 

system that impact on avoidable mortality. 
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There is a lack of robust evidence on the cost-effectiveness of different treatment 

packages in South Africa. Hence, studies are required to address this gap to enable evidence-

based decision making. 
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APPENDIX I 

Health-state descriptions 
Health state Lay description 

Infertility: primary Wants to have a child and has a fertile partner, but 

the couple cannot conceive. 

Infertility: secondary Has at least one child and wants to have more 

children. The person has a fertile partner, but the 

couple cannot conceive.  

Distance vision: moderate impairment Has vision problems that make it difficult to 

recognize faces or objects across a room. 

Distance vision: severe impairment Has severe vision loss, which causes difficulty in 

daily activities, some emotional impact (for example 

worry), and some difficulty going outside the home 

without assistance. 

Distance vision blindness Is completely blind, which causes great difficulty in 

some daily activities, worry and anxiety, and great 

difficulty going outside the home without assistance.  

Hearing loss: moderate Has difficulty hearing a normal voice and great 

difficulty following a conversation in a noisy 

environment. 

Hearing loss: complete Cannot hear at all, even loud sounds   

Anaemia: moderate Feels moderate fatigue, weakness, and shortness of 

breath after exercise, making daily activities more 

difficult.       

Intellectual disability: severe Has low intelligence and cannot speak more than a 

few words, needs help with most basic daily 

activities, and can do only simple tasks under close 

supervision.  

Borderline intellectual functioning Does not do well in school, has some difficulty doing 

complex or unfamiliar tasks, and has trouble 

concentrating. The person may also have behavioural 

problems. 

Terminal phase: with medication (for cancers, end-

stage kidney or liver disease) 

Has lost a lot of weight and regularly uses strong 

medication to avoid constant pain.  The person has 

no appetite, feels nauseous, and needs to spend most 

of the day in bed. 

Dementia: mild Has some trouble remembering recent events, and 

finds it hard to concentrate and make decisions and 

plans. 
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Dementia: moderate Has memory problems and confusion, feels 

disoriented, at times hears voices that are not real, 

and needs help with some daily activities. 

Dementia: severe Has complete memory loss; no longer recognizes 

close family members; and requires help with all 

daily activities. 

Ear pain Has an ear-ache that causes some difficulty with 

daily activities 

Major depressive disorder: moderate episode Has constant sadness and has lost interest in usual 

activities. The person has some difficulty in daily 

life, sleeps badly, has trouble concentrating, and 

sometimes thinks about harming himself (or herself). 

Major depressive disorder: severe episode Has overwhelming, constant sadness and cannot 

function in daily life. The person sometimes loses 

touch with reality and wants to harm or kill himself 

(or herself). 

Alcohol use disorder: mild Drinks a lot of alcohol and sometimes has difficulty 

controlling the urge to drink. While intoxicated, the 

person has difficulty performing daily activities.  

Alcohol use disorder: moderate Drinks a lot, gets drunk almost every week and has 

great difficulty controlling the urge to drink. 

Drinking and recovering cause great difficulty in 

daily activities, sleep loss, and fatigue.  

Alcohol use disorder: severe Gets drunk almost every day and is unable to control 

the urge to drink. Drinking and recovering replace 

most daily activities. The person has difficulty 

thinking, remembering and communicating, and feels 

constant pain and fatigue 

Heroin and other opioid dependence: moderate to 

severe 

Uses heroin daily and has difficulty controlling the 

habit. When the effects wear off, the person feels 

severe nausea, agitation, vomiting and fever.  The 

person has a lot of difficulty in daily activities.   

Cannabis dependence: moderate to severe Uses marijuana daily and has difficulty controlling 

the habit. The person sometimes has mood swings, 

anxiety and hallucinations, and has some difficulty in 

daily activities. 

Schizophrenia: acute state Hears and sees things that are not real and is afraid, 

confused, and sometimes violent. The person has 

great difficulty with communication and daily 

activities, and sometimes wants to harm or kill 

himself (or herself). 

Autism Has severe problems interacting with others and 

difficulty understanding simple questions or 
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directions. The person has great difficulty with basic 

daily activities and becomes distressed by any 

change in routine.  

Low back pain: chronic, with leg pain Has constant back and leg pain, which causes 

difficulty dressing, sitting, standing, walking, and 

lifting things. The person sleeps poorly, is worried, 

and has lost some enjoyment in life. 

Musculoskeletal problems: legs, severe Has severe pain in the leg, which makes the person 

limp and causes a lot of difficulty walking, standing, 

lifting and carrying heavy things, getting up and 

down, and sleeping. 

Musculoskeletal problems: legs, moderate Has moderate pain in the leg, which makes the 

person limp, and causes some difficulty walking, 

standing, lifting and carrying heavy things, getting 

up and down, and sleeping. 

Musculoskeletal problems: arms, moderate Has moderate pain and stiffness in the arms and 

hands, which causes difficulty lifting, carrying, and 

holding things, and trouble sleeping because of the 

pain. 

HIV: symptomatic, pre-AIDS Has weight loss, fatigue, fever, and frequent 

infections. 

Parkinson’s disease: moderate Has moderate tremors and moves slowly, which 

causes some difficulty in walking and daily 

activities.  The person has some trouble swallowing, 

talking, sleeping, and remembering things. 

Spinal cord lesion at neck: treated Is paralyzed from the neck down and cannot move 

arms and legs but can breathe independently. The 

person needs assistance using a wheelchair but has 

no difficulties with thinking or learning. 

Itching and pain Has itchy skin problems that cause discomfort, some 

difficulties with daily activities, sleep loss and 

occasional bad moods. 

Disfigurement: level 1 Has a slight, visible physical deformity that others 

notice, which causes some worry and discomfort. 

Disfigurement: level 3 Has an obvious physical deformity that makes others 

uncomfortable, which causes the person to avoid 

social contact, feel worried, sleep poorly, and think 

about suicide. 

Traumatic brain injury: long-term consequences, 

severe, with or without treatment 

Cannot think clearly and has frequent headaches, 

memory problems, difficulty concentrating and 

dizziness. The person is often anxious and moody, 

and depends on others for feeding, toileting, dressing 

and walking.   
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Burns of <20% total surface area or <10% total 

surface area if head or neck, or hands or wrist 

involved: long term, with or without treatment 

Has scars caused by a burn. The scars are sometimes 

painful and itchy. 

Fracture of neck of femur: long term, with treatment Had a broken hip in the past, which was fixed with 

treatment. The person can only walk short distances, 

has discomfort when moving around, and has some 

difficulty in daily activities. 

Severe chest injury: long term, with or without 

treatment 

Had a severe chest injury in the past that has now 

healed. The person still gets breathless when walking 

and feels discomfort in the chest. 

Fracture of radius or ulna: long term, without 

treatment 

Had a broken forearm in the past that did not heal 

properly, causing some pain and limited movement 

in the elbow and wrist. The person has difficulty with 

daily activities such as dressing. 

Amputation of one arm: long term, with or without 

treatment 

Has lost one hand and part of the arm, leaving pain 

and tingling in the stump and flashbacks from the 

injury. The person requires help lifting objects and in 

daily activities such as cooking. 

Amputation of both arms: long term, with treatment Has lost part of both arms, leaving pain and tingling 

in the stumps and flashbacks from the injury. The 

person has comfortable artificial arms and is mostly 

independent.  

Amputation of finger(s), excluding thumb: long term, 

with treatment 

Has lost part of the fingers of one hand, causing 

difficulties in using the hand, pain, and tingling in 

the stumps. 

Amputation of one leg: long term, with treatment Has lost part of one leg, leaving pain and tingling in 

the stump.  The person has a comfortable artificial 

leg and only slight difficulties moving around.  

Amputation of one leg: long term, without treatment Has lost part of one leg, leaving pain and tingling in 

the stump. The person does not have an artificial leg, 

has frequent sores, and uses crutches.  

Dislocation of shoulder: long term, with or without 

treatment 

Has a shoulder that is out of joint, causing pain and 

difficulty moving. The person has difficulty with 

daily activities such as dressing and cooking. 

Severe tooth loss Has lost more than 20 teeth including front and back, 

and has great difficulty in eating meat, fruits, and 

vegetables. 

Periodontitis Has gums that bleed easily, and a bad taste in the 

mouth. 

Angina pectoris: moderate Has chest pain that occurs when walking quickly, 

uphill, or over half a kilometre on level ground.  

After a brief rest, the pain goes away. 
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Angina pectoris: severe Has chest pain that occurs when walking only a short 

distance.  After a brief rest, the pain goes away.  The 

person avoids most physical activities because of the 

pain. 

Tuberculosis: without HIV infection Has a persistent cough and fever, is short of breath, 

feels weak, and has lost a lot of weight. 

Abdominopelvic problem: severe Has intense abdominal pain and feels nauseous 
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APPENDIX II 

GBD 2013 and Gabbe et al. (2016) disability weights, and GBD 2013 durations 
 Short term disability weights Long term disability weights 

 
 

Nature GBD 2013 Gabbe et al. 

(2016) 

GBD 2013 Gabbe et al. 

(2016) 

GBD 2013, 

duration in 

days 

Amputation of 

fingers, 

excluding 

thumb* 

   0.005 0.005 # 

Burns covering 

< 20% total 

body surface 

area 

0.141 0.131 0.016 0.110 21 

Crush injury* 0.132 0.132 0.132 0.132 36 

Dislocation of 

shoulder 

0.062 0.136      58 

Eye injuries* 0.054 0.054      47.5 

Fracture of 

clavicle, 

scapula or 

humerus 

0.035 0.153 0.035 0.142 58 

Fracture of face 

bone 

0.067 0.150 0.067 0.140 41.5 

Fracture of foot 

bones except 

ankle 

0.026 0.179 0.026 0.168 42.5 

Fracture of 

wrist and other 

distal part of 

hand 

0.010 0.085 0.014 0.070 38 

Fracture of 

pelvis 

0.279 0.205 0.182 0.194 61 

Fracture of 

radius or ulna 

0.028 0.081 0.043 0.070 44.5 

Fracture of the 

sternum or ribs 

0.103 0.185 0.103 0.179 48 

Fracture of 

skull 

0.071 0.158 0.071 0.143 41.5 
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Fracture of 

vertebral 

column 

0.111 0.184 0.111 0.168 # 

Injured Spinal 

Cord* 

   0.296 0.296  

Abdominal or 

pelvic organ 

injury 

0.103 0.182      21 

Nerve injury 0.100 0.215 0.113 0.191 49 

Open wounds 0.006 0.133 0.006 0.110 27 

Poisoning* 0.163 0.163 0.163 0.163 3 

Fracture of 

patella, tibia, 

fibula or ankle 

0.050 0.163 0.055 0.142 112.5 

Muscle and 

tendon injuries 

0.008 0.108 0.008 0.089 56.5 

Minor 

traumatic brain 

injury 

0.094 0.100 0.094 0.068 35 

Moderate 

traumatic brain 

injury 

0.231 0.197 0.231 0.186 40 

Fracture of hip 0.258 0.281 0.058 0.273 75.5 

Fracture of 

femur 

0.111 0.263 0.042 0.243 73 

Burns covering 

> 20% of total 

body surface 

area 

0.314 0.176 0.135 0.156 60 

Amputation of 

thumb** 

- - - - - 

Amputation of 

arm** 

- - - - - 

Amputation of 

toe** 

- - - - - 

Amputation of 

foot** 

- - - - - 

Amputation of 

leg** 

- - - - - 

Soft tissue 

injuries** 

- - - - - 

Burns covering 

> 60% of total 

- - - - - 
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body surface 

area** 

* Disability weights of GBD 2013 was used 
# Duration of 1 year 
** No data or not used in analysis 
Source: Adapted from Gabbe et al. (2016) 
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APPENDIX III  

2nd SA NBD Single Cause list and ICD-10 codes 
SA NBD cause ICD-10 codes 

Tuberculosis A15-A19, B90, U51, U52, J90, J94 

HIV/AIDS B20-B24, B33, B45, B59, C46, D84 

Sexually transmitted infections 

excluding HIV 

A50>=1 month, A51-A53, A54>=1 month, A55-A63, N70-N73, A64 

Diarrhoeal diseases A00-A09, K52 

Vaccine-preventable childhood  A33-A35 >= 1 month, A36-A37, A80, B01, B05-B06, B26, B91 

Meningitis and encephalitis A39, G00-G03, G05, A83-A87, G04, G09, G93 

Hepatitis B15-B19 

Septicaemia A40-A41 

Malaria B50-B54 

Intestinal parasites, other 

parasitic and vector diseases 

A82, A90-A91, A95, B55-B57, B65, B67-B74, B76-B82, B89 

Other infectious diseases A20-A28, A30-A32, A38, A42-A49, A65-A69, A70-A74, A75-A79, 

A81, A88-A89, A92-A94, A96-A99, B00, B02-B04, B07-B09, B25, B27-

B32, B34, B37-B44, B46-B49, B58, B60-B64, B66, B75, B83, B92, B95-

B99, B94 

Lower respiratory infections J09-J18, J20-J22, P23 >6 days, J86 

Upper respiratory infections J00-J06 

Otitis media H65-H66 

Maternal haemorrhage O20, O44-O46, O67, O72 

Maternal sepsis 085-086  

Hypertensive disorders of 

pregnancy 

O10-O16 

Obstructed labour O64-O66 

Abortion O00-O08 

Indirect maternal causes  O98, O99 

Other maternal O21-O43, O47-O48, O60-O63, O68-O71, O73-O75, O80-O84, O87-O92, 

O94-O96 

Preterm birth complications P01, P07,P22,P23 <6 days, P25-P28,P29, P52, P61, P77, P80 

Birth asphyxia and trauma P02, P03,P10-P15,P20-P21,P24, P50, P90-P91 

Sepsis and other new born 

infectious conditions  

P35, P36-P39, P60, (A33-A35, A50, A54) < 1 month 

Other non-infectious conditions 

arising in the perinatal period 

P00, P04, P05, P08, P51, P53-P59, P62-P74, P76, P78-P79, P81-P89, 

P93-P94 

Protein-energy malnutrition E40-E46 

Vitamin-A deficiency E50 

Iron-deficiency anaemia D50 



206 

 

Other nutritional disorders D51-D53, E00-E02, E51-E63 

Mouth cancer C00-C08 

Oropharynx, nasopharynx and 

other pharynx cancers 

C09-C13 

Oesophageal cancer C15 

Stomach cancer C16 

Colo-rectal cancer C18-C21 

Liver cancer C22 

Gallbladder and biliary tract 

cancers 

C23-C24 

Pancreas cancer C25 

Larynx cancer C32 

Trachea, bronchi and lung 

cancers 

C33-C34 

Melanoma cancer C43 

Other skin cancers C44 

Breast cancer C50 

Cervix cancer C53 

Corpus uteri cancer C54-C55 

Ovary cancer C56 

Prostate cancer C61 

Testis cancer C62 

Bladder cancer C67 

Kidney cancer C64-C66, C68 

Brain cancer C70-C72 

Thyroid cancer C73 

Hodgkin's lymphoma C81 

Non-Hodgkin's lymphoma C82-C85, C96 

Multiple myeloma C88, C90 

Leukaemia C91-C95 

Other malignant neoplasms C17, C30-C31, C37-C38, C40-C41, C45, C47-C49, C51-C52, C57-C58, 

C60, C63, C69, C74-C75, C77-C79, C97 

Other neoplasms D01-D48 

Diabetes mellitus E10-E14 

Endocrine nutritional, blood and 

immune disorders 

D55-D62, D64, D66-D83, D86-D89, E03-E07, E15-E16, E20-E32, E34, 

E65-E68, E70-E80, E83-E85, E88 

Unipolar depressive disorder F32-F33 

Bipolar affective disorder F30-F31 

Schizophrenia F20-F29 

Alcohol dependence F10  

Drug use F11-F16, F18-F19, G13 

Anxiety disorders F40-F44 
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Eating disorders F50 

Development disorders F80-F82, F84, F88-F89 

Childhood behaviour disorders F90-F92 

Mental retardation not included 

as sequelae elsewhere 

F70-F73, F78, F79 

Other mental and behavioural 

disorders 

F04-F07, F09, F17, F34-39, F45-F48, F51-F59, F60-F69,  F93-F98 

Alzheimer's and other 

degenerative diseases of nervous 

system 

F01, F03, G30-G31  

Parkinson disease G20-G21 

Multiple sclerosis G35 

Epilepsy G40-G41 

Migraine G43 

Non-migraine headache G44 

Other neurological conditions G06-G08, G10-G12, G14, G22-G25, G32, G36-37, G45-G47, G50-

G62,G64,G70-G72, G90-G91, G95-G98, G80>=20 years 

Glaucoma H40 

Cataracts H25-H26 

Hearing loss not due to other 

diseases or injuries 

H90-H91 

Other vision loss H30-H35, H49-H54 

Other sense organ disorders H00-H21, H27, H43-H47, H55-H57, H60-H61, H68-H83, H92-H93 

Rheumatic heart disease I00-I09 

Hypertensive heart disease I11 

Ischaemic heart disease I20-I25 

Pericarditis, endocarditis and 

myocarditis 

I30, I31, I33, I38-I40 

Cardiomyopathy I42 

Cerebrovascular disease I60-I69, G81 

Conduction disorders and other 

dysrhythmias 

I44, I45, I47, I48,  

Aortic aneurism I71 

Peripheral vascular disorders I73 

Other circulatory diseases I27, I28, I34-I37, I72, I77, I78, I80, I82-I84, I86-I89, I95-I98 

Chronic obstructive pulmonary 

disease 

J40-J44 

Pneumoconiosis J60-J65 

Asthma J45-J46 

Other interstitial lung disease J84 
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Other respiratory J30-J39, J47, J66-J68, J70, J82, J85, J91-J92, J95, J98, J99 

Peptic ulcer disease K25-K27 

Appendicitis K35-K37 

Intestinal obstruction and 

strangulated hernia 

K40-K46, K56 

Non-infective inflammatory 

bowel disease 

K50-K51 

Cirrhosis and liver disease K70, K73, K74, K72, I85 

Gall bladder and bile duct 

disease 

K80-K83 

Pancreatitis K85, K86 

Other digestive diseases K20-K22, K28-K31, K38, K55, K57-K63, K71, K76, K77, K90-K91, I81 

Renal disease N00-N08, N10-N12, N17-N19, I12, I13 

Benign prostatic hypertrophy N40 

Other urinary and 

gynaecological diseases 

N13-N15, N20-N21, N23, N25-N39, N41-N50, N60-N64, N75-N96, 

N97-N98 

Skin diseases L00-L08, L10-L13, L20-L30, L40-L98, B35-B36, B85-B88 

Rheumatoid arthritis M05-M06 

Osteoarthritis M15-M19 

Back and neck pain M47-M54 

Other musculo-skeletal disorders M00-M02, M08, M10-M13, M20-M46, M60-M85, M87-M99 

Neural tube defects Q00, Q03, Q05 

Cleft lip and cleft palate Q35-Q37 

Congenital heart anomalies Q20-Q28 

Congenital disorders of GIT Q38-Q45 

Urogenital malformations Q50-Q64 

Fetal alcohol syndrome Q86 

Down syndrome  Q90 

Other chromosomal 

abnormalities 

Q91-Q99 

Other congenital abnormalities Q01, Q02, Q04, Q06-Q07, Q10-Q18, Q30-Q34, Q65-Q85, Q87-Q89, P75 

Dental caries K02 

Periodontal disease K05 

Other oral diseases K00-K01, K03-K04, K06-K14 

Road injuries V01-V04, V06, V09-V80, V82-V85, V87, V89 

Other transport accidents V05, V81, V86, V88, V91, V93-V98 

Poisonings (including herbal) X40-X49, Y67 

Falls W00-W19 

Fires, heat and hot substances X00-X19 

Drowning V90, V92, W65-W70, W73, W74 
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Hanging, strangulation and other 

threats to breathing 

W75-W84, Y37 

Mechanical forces  W24-W34, W45-W46 

Exposure to natural forces X30-X39 

Adverse effects of medical and 

surgical treatment 

Y39-Y66, Y68-Y84, Y88 

Animal contact W53-W59, X20-X27, X29 

Other unintentional injuries W20-W23, W35-W44, W49-W52, W60, W64, W85-W94, W99, X28, 

X50-X58, Y38 

Self-inflicted injuries X60-X84 

Interpersonal violence  X85-X99, Y00-Y08 

Legal intervention  Y35 

Source: Adapted from Pillay-van Wyk et al. (2014) 
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APPENDIX IV 

Table A: Background characteristics of sample 
Characteristics N (%) 

Sex  

Female 397 (58.6) 

Male 280 (41.4) 

Age Category  

18-29 227 (33.5) 

30-39 127 (18.8) 

40-49 110 (16.2) 

50-59 115 (17.0) 

60+ 98 (14.5) 

Marital status  

Never married 263 (38.8) 

Currently married 240 (35.4) 

Separated 20 (2.9) 

Divorced 42 (6.2) 

Widowed 82 (12.1) 

Living together 30 (4.4) 

Education  

No schooling 4 (0.6) 

Some Primary 92 (13.6) 

Completed Primary 65 (9.6) 

Some Secondary 353 (52.1) 

Grade 12 140 (20.7) 

Higher 23 (3.4) 

Source: Neethling et al. (2016) 
 

Appendix IV. Table B. Probit model health state coefficients 

Health state 

Probit model 

coefficients 

Heroin and other opioid dependence: moderate to severe 0.176 

Traumatic brain injury: long-term consequences, severe, with or without treatment 0.123 

Amputation of one leg: long term, without treatment 0.104 

Fracture of radius or ulna: long term, without treatment 0.095 

Ear pain 0.095 

Burns of <20% total surface area or <10% total surface area if head or neck, or hands or 

wrist involved: long term, with or without treatment 0.093 

Dementia: severe 0.088 

Schizophrenia: acute state 0.082 

HIV: symptomatic, pre-AIDS 0.056 



211 

 

Autism 0.053 

Low back pain: chronic, with leg pain 0.051 

Terminal phase: with medication (for cancers, end-stage kidney or liver disease) 0.050 

Hearing loss: complete 0.049 

Parkinson’s disease: moderate 0.045 

Distance vision: moderate impairment 0.043 

Distance vision: severe impairment 0.031 

Disfigurement: level 3 0.029 

Tuberculosis: without HIV infection 0.028 

Alcohol use disorder: moderate 0.025 

Distance vision blindness 0.024 

Dislocation of shoulder: long term, with or without treatment 0.023 

Hearing loss: moderate 0.021 

Alcohol use disorder: severe 0.016 

Major depressive disorder: severe episode 0.014 

Fracture of neck of femur: long term, with treatment 0.011 

Disfigurement: level 1 0.003 

Abdominopelvic problem: severe 0.000 

Musculoskeletal problems: legs, moderate -0.003 

Musculoskeletal problems: legs, severe -0.005 

Spinal cord lesion at neck: treated -0.007 

Borderline intellectual functioning -0.008 

Dementia: mild -0.010 

Anaemia: moderate -0.012 

Cannabis dependence: moderate to severe -0.020 

Major depressive disorder: moderate episode -0.028 

Severe chest injury: long term, with or without treatment -0.030 

Dementia: moderate -0.035 

Amputation of one arm: long term, with or without treatment -0.037 

Amputation of finger(s), excluding thumb: long term, with treatment -0.038 

Itching and Pain -0.040 

Angina pectoris: severe -0.045 

Angina pectoris: moderate -0.055 

Musculoskeletal problems: arms, moderate -0.059 

Severe tooth loss -0.062 

Amputation of one leg: long term, with treatment -0.067 

Periodontitis -0.081 

Alcohol use disorder: mild -0.094 

Infertility: secondary -0.119 

Amputation of both arms: long term, with treatment -0.148 

Infertility: primary -0.154 

Intellectual disability: severe -0.157 
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Appendix IV. Table C. Disability weights and probit coefficients by indicator conditions (Health 
valuation method 

Health State 

Indicator Disability Weight 

(TTO valuation) 

Probit coefficients (Pairwise 

valuation) 

Spinal cord lesion at neck: treated 0.700 -0.007 

Dementia: moderate 0.666 -0.035 

Major depressive disorder: moderate 

episode 

0.431 -0.028 

*Acute Neck Pain 0.362 - 

*Anaemia: severe 0.290 - 

Distance vision: severe impairment 0.170 0.031 

Musculoskeletal problems: legs, 

moderate 

0.092 -0.003 

Amputation of one leg: long term, 

without treatment 

0.052 0.104 

Hearing loss: moderate 0.038 0.021 

Angina pectoris: moderate 0.029 -0.055 

* These health states were not valuated in the pairwise valuation 
Source: Neethling et al. (2016) 

 

 

Appendix IV. Figure A. Lowess curve fitted to logit transformed GBD 2010 disability weights 
and probit coefficients with α= 0.85 
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APPENDIX V 

Table A. Rationale for inclusion of amenable and preventable causes of death 
Amenable Causes of Death 

NBD cause ICD code (Age limit) Rationale (Page et al., 2006) Own rationale 

Tuberculosis  A15-A19, B90, U51, U52, J90, J94 It is readily curable with antibiotics, 

although resistant strains may be a 

problem 

 

HIV/AIDS B20-B24, B33, B45, B59, C46, D84  Early detection of infection coupled 

with appropriate combination 

antiviral therapy can extend survival 

to more than five years.  

STDs excluding HIV A50(>=1 month) *, A51-A53, 

A54(>=1 month) *, A55-A63, N70-

N73, A64 

 STDs are readily curable with 

antimicrobial medication. 

Diarrhoeal diseases A00-A09, K52  Readily curable by treatment with 

dehydration and antimicrobial 

therapy.  

Intestinal parasites, other parasitic 

and vector diseases 

A82, A90-A91, A95, B55-B57, B65, 

B67-B74, B76-B82, B89 

 Early detection coupled with 

treatment with anti-parasitic drugs. 

Meningitis and encephalitis A39, G00-G03, G05, A83-A87, G04, 

G09, G93 

Early detection and effective 

intensive support coupled with 

appropriate antibiotic therapy can 

massively reduce case fatality rates. 

 

Septicaemia A40-A41 Early detection and effective 

intensive support coupled with 
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appropriate antibiotic therapy can 

massively reduce case fatality rates. 

Malaria B50-B54 Early detection and effective 

intensive support coupled with 

appropriate antibiotic therapy can 

massively reduce case fatality rates. 

 

Lower respiratory infections J09-J18, J20-J22, P23 (>6 days) *, 

J86 

 Antimicrobial medication and 

management of acute infections 

should prevent serious clinical 

complications and death. 

Upper respiratory infections J00-J06  Antimicrobial medication and 

management of acute infections 

should prevent serious clinical 

complications and death. 

Otitis media H65-H66  Antimicrobial medication should 

cure the infection, otherwise 

drainage of the ear. May need 

grommitis if effusion is present. 

Maternal haemorrhage O20, O44-O46, O67, O72  Uterine Massage therapy and 

uterotonic drugs such as oxytocin, 

ergot alkaloids and prostaglandins 

should be sufficient to control 

haemorrhage. Otherwise blood 

transfusion should be done. 

Maternal sepsis 085-086  Early detection and identifying 

source of the infection coupled with 

antimicrobial treatment should 

control sepsis. Corticosteroid 

prophylaxis treatment should be 

provided only if preterm delivery 



215 

 

anticipated to improve lung maturity 

of baby. 

Hypertension in pregnancy O10-O16  Early detection and close monitoring 

coupled with anti-hypertensive drugs 

should treat hypertension. 

Obstructed labour O64-O66  Person trained with necessary skill 

can perform a caesarean section or 

vacuum extraction. 

Abortion O00-O08  Medically induced or surgical 

abortion performed by a trained 

clinician is usually safe and should 

not lead to death. 

Other maternal O21-O43, O47-O48, O60-O63, O68-

O71, O73-O75, O80-O84, O87-O92, 

O94-O96 

 Should not lead to death if detected 

early and medically treated by 

trained physicians.  

Preterm birth complications P01, P07, P22, P23 (<6 days) *, P25-

P28, P29, P52, P61, P77, P80 

Taking both neonatal intensive care 

and obstetric care into account and 

excluding very low birthweight 

infants neonatal intensive care can 

make a substantial difference to 

survival chances.  

 

Birth asphyxia and trauma P02, P03, P10-P15, P20-P21, P24, 

P50, P90-P91 

Taking both neonatal intensive care 

and obstetric care into account and 

excluding very low birthweight 

infants neonatal intensive care can 

make a substantial difference to 

survival chances. 

 

Sepsis and other infectious 

conditions of the newborn 

P35, P36-P39, P60, A33-A35 (<1 

month) *, A50 (<1 month) *, A54 (< 

1 month) * 

Taking both neonatal intensive care 

and obstetric care into account and 

excluding very low birthweight 
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infants neonatal intensive care can 

make a substantial difference to 

survival chances. 

Other non-infectious conditions 

arising in the perinatal period 

P00, P04, P05, P08, P51, P53-P59, 

P62-P74, P76, P78-P79, P81-P89, 

P93-P94 

Taking both neonatal intensive care 

and obstetric care into account, and 

excluding very low birthweight 

infants neonatal intensive care can 

make a substantial difference to 

survival chances. 

 

Corpus uteri cancer C54-C55 Surgery, radio and chemotherapy 

yield reasonable five-year relative 

survival, depending on stage at 

presentation and age. 

 

Melanoma C43 Early stage lesions can often be 

detected in primary care (aided by 

regular self-assessment) and are then 

curable by simple resection. Five-

year relative survival is good even 

for thicker lesions, given access to 

modern chemo- and other (radio, 

immuno) therapy, unless metastasis 

has occurred. 

 

Other skin cancer C44 Again, lesions often detectable by 

patient or primary care provider at 

early stage when they are easily 

curable by resection. Even more 

advanced (but not very late stage) 

lesions are associated with 

reasonable five-year survival, given 
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access to appropriate treatment 

modalities. 

Breast cancer C50 Surgery together with radio and 

chemotherapy, and hormone therapy 

when indicated (oestrogen receptor 

positive status), yields reasonable 

five-year relative survival except in 

late stage disease. 

 

Cervix cancer C53 Even for invasive cancer, surgical 

treatment along with radio and 

chemotherapy as required yields 

reasonable five-year relative survival 

rates except for late stage 

(metastatic) disease. 

 

Testicular cancer C62  Early detection together with surgical 

resection and/or chemotherapy 

and/or radiotherapy can extend 

survival in the majority of cases. 

Hodgkin's lymphoma C81 Highly responsive to chemotherapy 

with a very high cure rate. 

 

Leukaemia C91-C95 (<45 years) Childhood leukaemia is mainly ALL, 

which responds well to 

chemotherapy with good cure rates 

being achievable. Other types are 

less responsive to treatment, but also 

less common at younger ages. CLL 

usually affects adults, and generally 

has longer survival rates. 
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Bladder cancer C67 Treatment is moderately effective, 

with good five-year relative survival 

for early stage disease. 

 

Thyroid cancer C73 If detected at an early stage (i.e. as a 

solitary thyroid nodule), surgical 

resection followed by adjunctive 

radioiodine to ablate any remaining 

thyroid tissue (and lifelong 

maintenance on replacement thyroid 

hormone) is almost always curative. 

Treatment is less successful, but far 

from useless, at later stages. 

 

Diabetes mellitus 

 

E10-E14 Tight control of blood glucose with 

insulin or oral hypoglycaemic drugs, 

and careful management of blood 

pressure and blood lipids has been 

proven to reduce micro and (to a 

lesser extent) macrovascular 

complications in both type-1 and 

type-2 disease. Gestational diabetes 

can be detected and managed, so 

avoiding poor reproductive 

outcomes. (considered to reach 50%, 

rather than 80% threshold for 

amenability, so random half of cases 

considered amenable and the other 

half preventable) 

 

Epilepsy G40-G41 Most cases relatively well controlled 

using appropriate medical therapy. 
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Ischaemic heart disease I20-I25 Medical treatment of established 

disease, including thrombolysis for 

acute myocardial infarction, can 

reduce mortality substantially. (by 

about 50%, so random half of cases 

considered to be amenable and the 

other half preventable) 

 

Rheumatic heart disease I00-I09 Mortality from valvular heart disease 

(rheumatic, congenital, other) largely 

preventable through timely and 

appropriate surgery. 

 

Hypertensive heart disease I11 If not, and if no specific cause can be 

found (e.g. renal disease), most cases 

are controllable with 

antihypertensive drugs (if severity of 

hypertension or absolute five- or ten-

year cardiovascular risk warrants 

their use). 

 

Cerebrovascular disease I60-I69, G81 At least 70% of strokes are 

preventable through primary 

prevention. Screening for risk factors 

such as hypertension and atrial 

fibrillation (with appropriate medical 

management), preventive carotid 

endarterectomy when indicated, 

appropriate use of thrombolysis, and 

effective management such as 

provided by dedicated stroke units, 

can reduce mortality significantly. 
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Asthma 

 

J45-J46 (<45 years) Attacks can also be prevented using 

prophylactic drugs, or medically 

treated with generally good results. 

Mortality from asthma should be a 

rare event.) 

 

Peptic ulcer K25-K27 Treatment of H. pylori and 

pharmacological control of gastric 

acid secretion (or sensitivity to acid) 

can effectively cure or control a high 

proportion of cases. 

 

Appendicitis K35-K37 Medical or surgical management 

should be effective in a high 

proportion of cases, depending on the 

underlying cause, and factors such as 

age, timeliness of intervention, 

quality of care. 

 

Intestinal obstruction and 

strangulated hernia 

K40-K46, K56 Medical or surgical management 

should be effective in a high 

proportion of cases, depending on the 

underlying cause, and factors such as 

age, timeliness of intervention, 

quality of care. 

 

Renal disease N00-N08, N10-N12, N17-N19, I12, 

I13 

Effective medical management is 

available for most types. If renal 

failure supervenes, dialysis and 

transplantation are options. 

 

Benign prostatic hypertrophy N40 Medical or (more generally) surgical 

removal of the obstruction is 

generally curative (e.g. benign 

prostatic hypertrophy, urinary 
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calculus), assuming the underlying 

cause is benign. 

Congenital heart anomalies Q20-Q28 Many life-threatening birth defects 

can be surgically treated with good 

outcomes 

 

Adverse effects of medical and 

surgical treatment 

Y39-Y66, Y68-Y84, Y88  Medical errors can be reduced by 

recognising patient safety and harms, 

following correct procedures pre and 

post-surgery and following the 

medicines prescribing protocol. 

SOPs need to be in place and 

adhered to. 

Preventable causes of death 

HIV/AIDS  B20-B24, B33, B45, B59, C46, D84 Most infections are potentially 

preventable through condom use, use 

of clean needles, appropriate 

management of pregnancy and 

postnatal care to prevent vertical 

transmission. 

 

Diarrhoeal diseases A00-A09, K52 * Can be prevented through drinking 

clean water and with suitable 

sanitation and hygiene practices 

Vaccine preventable conditions A33-A35 (>= 1 month) *, A36-A37, 

A80, B01, B05-B06, B26, B91 

Immunisation can prevent most of 

these serious infections (e.g. 

meningococcal, Hib, pneumococcal). 

 

Hepatitis B15-B19 Substantially preventable through 

safe injection practice in the case of 

the blood borne hepatitis B virus and 

(with more difficulty) hepatitis C 

virus. Sexually transmitted HBV 
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preventable through condom use. 

Waterborne HAV and related viruses 

controllable through sanitary 

measures (safe sewage disposal and 

drinking water supplies, standard 

food safety measures). In addition, 

HBV and HAV preventable through 

immunisation. Vertical transmission 

of HBV from mother to child 

similarly preventable in most cases. 

Protein-energy malnutrition E40-E46  Should be prevented by eating 

protein-rich foods with good calorie 

content.  

Vitamin-A deficiency E50  Can be prevented by eating vitamin-

A rich foods such as beef and liver. 

Iron-deficiency anaemia D50  Can be prevented by eating iron-rich 

foods such as iron fortified cereals, 

lean meat and green leafy vegetables. 

Other nutritional disorders D51-D53, E00-E02, E51-E63 . Preventable through food rich in 

Vitamin B12, vitamin B1 and 

iodisation of through use of table salt 

or injection of iodised oil depot. 

Trachea/bronchi/lung cancer C33-C34 At least 80% of cases result from 

tobacco smoke exposure, and so are 

readily preventable (in principle). 

Adequate fruit & vegetable intake, 

and control of radon exposure in 

homes (if geologically relevant) also 

contribute. Asbestos exposure 
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interacts synergistically with 

tobacco. 

Colo-rectal cancer C18-C21 Known, modifiable risk factors 

account for a substantial proportion 

of cases – including physical 

inactivity, elevated BMI, dietary 

factors ranging from intake of meat 

and dairy products to nitrosamines 

produced by cooking, and inadequate 

fruits & vegetables. Genetic factors 

account for about 10% of cases and 

are detectable through screening and 

resection of polyps before they 

become malignant. 

 

Stomach cancer C16 Most cases appear to be related to 

infection with Helicobacter pylori, 

and so are preventable (e.g. through 

control of overcrowding, poverty or 

antibiotic therapy). Some cases 

appear to be related to tobacco, 

alcohol, salt preservative, or lack of 

vegetables & fruit and so are again 

preventable. Adenocarcinomas of the 

gastro-oesophageal junction appear 

to be related to reflux (see above). 

 

Laryngeal cancer C32 Most are related to tobacco or 

alcohol consumption and are 

therefore theoretically preventable. 

HPV infection may also play a role 

in some cases. 
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Diabetes mellitus E10-E14 Type-2 diabetes is largely 

preventable through control of body 

weight, healthy diet and physically 

active lifestyle. Type 1 is as yet 

unpreventable (many cases believed 

related to infection, but unproven), 

but symptoms can be controlled with 

insulin. 

 

Ischaemic heart disease I20-I25 Atherosclerosis is largely 

preventable through diet (especially 

fatty acid intake, consumption of 

fruit & veg, fish, nuts), physical 

activity, control of body weight and 

control of diabetes and hypertension. 

Smoking, high blood pressure and 

stress are other major modifiable risk 

factors. It is estimated that at least 

80% of cases are preventable. There 

is good evidence that moderate 

alcohol use is protective. 

 

Cerebrovascular disease I60-I69, G81 Major risk factor for haemorrhagic 

stroke is high blood pressure. 

Ischaemic stroke is a manifestation 

of atherosclerosis, so shares the same 

risk factors as ischaemic heart 

disease. Atrial fibrillation is another 

major modifiable risk factor. 

 

COPD J40-J44 Almost all cases are related to 

tobacco smoking, so are theoretically 

preventable. Air pollution (sulphur 
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dioxide (SO2) and particulate matter) 

also plays a role and is likewise 

theoretically preventable. COPD is 

also more prevalent in workers who 

engage in occupations exposing them 

to either inorganic or organic dusts or 

to noxious gases. Also, some 

evidence that repeated acute 

respiratory illnesses in smokers, and 

severe viral pneumonia early in life 

may lead to chronic obstruction, 

predominantly in small airways. 

Cirrhosis of liver K70, K73, K74, K72, I85 A substantial proportion can be 

prevented by HBV immunisation and 

management of alcohol use. 

 

Dental caries K02  Dental caries is preventable by 

cleaning teeth with fluoride 

containing toothpaste and control of 

sugar intake. 

Periodontal disease K05  Periodontal disease is preventable by 

brushing and flossing of teeth. 

Road injuries V01-V04, V06, V09-V80, V82-V85, 

V87, V89 

The major risk factors are speed (in 

excess of what the network will 

safely allow), drink driving and non-

use of safety belts. All are 

theoretically responsive to 

engineering, enforcement and 

educational interventions (preferably 

in combination). In fact, by 

definition all injury deaths are 
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potentially avoidable, although this 

may be unachievable in practice. 

Other transport accidents V05, V81, V86, V88, V91, V93-V98 All are theoretically responsive to 

engineering, enforcement and 

educational interventions (preferably 

in combination). 

 

Poisonings (including herbal)  X40-X49, Y67 Occupational legislation should 

prevent this in the workplace. In the 

home, most cases involve toddlers 

and environmental modifications like 

child safe closures for medicine and 

household chemical containers, use 

of safe storage (e.g. locked, high 

medicine cabinet) are highly 

effective. 

 

Falls W00-W19 Most fatal falls involve toddlers, and 

frail elderly people. In the former 

case, child proofing the home, 

childcare and other environments in 

which young children spend time, is 

highly effective (coupled with close 

parental or adult supervision, 

especially in the playground). For 

older people, the risk of falling can 

be reduced by checking medications, 

resistance training, wearing hip 

protector pads and environmental 

modification of the home. 

 

Fires, heat and hot substances X00-X19 Thermal injuries are in theory 

preventable by environmental 
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modification, e.g. domestic hot water 

temperature, domestic smoke alarms, 

short kettle cords, building design 

and many others. Smoking is a 

preventable risk factor. 

Drowning V90, V92, W65-W70, W73, W74 Recreational drownings account for 

about half of all immersion injury 

deaths, and are in theory preventable 

through environmental or behaviour 

modification e.g. swimming between 

the flags, wearing life jackets when 

boating. Non-recreational drowning 

(i.e. when the contact with the water 

body was unintentional) is also partly 

susceptible to environmental 

modification e.g. swimming pool 

fencing laws. Other drownings relate 

to transport safety and share similar 

risk factors discussed above for road 

safety – including having alcohol as 

an important risk factor. 

 

Hanging, strangulation and other 

threats to breathing 

W75-W84, Y37  Occurs mostly in toddlers. Effective 

preventable strategies include child 

proofing homes, childcare and other 

environments in which young 

children spend time, removing 

objects from cot beds and breast 

feeding. Adult supervision is 

required. 
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Mechanical forces W24-W34, W45-W46  Can be prevented by altering the 

domestic and work environment to 

limit the risk. 

Exposure to natural forces X30-X39  Can be prevented through care of the 

vulnerable during and after extreme 

weather conditions. Monitoring and 

awareness of weather conditions. 

Animal contact W53-W59, X20-X27, X29  Can be prevented through 

educational awareness of risks, and 

by avoiding contact with dangerous 

animals, insects or reptiles. 

Other unintentional injuries W20-W23, W35-W44, W49-W52, 

W60, W64, W85-W94, W99, X28, 

X50-X58, Y38 

 This includes prevention strategies 

for unintentional injuries such as 

falls, burns, drowning, poisonings 

and accidental strangulation 

mentioned above.   

Self-inflicted injuries X60-X84 At the individual level, many 

suicides (especially among youth and 

young adults) are associated with 

treatable factors such as an alcohol or 

drug problems, or with clinical 

depression and other serious mental 

illnesses. These can be effectively 

treated if youth health services and 

other community mental health 

services can overcome access 

barriers and provide effective 

counselling, support and other forms 

of social and medical assistance. At 

the population level, risk factors for 
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youth suicide include youth 

unemployment, poverty, stress 

relating to romantic relationships or 

other aspects of socialisation 

(including social isolation, bullying) 

and concern about academic 

performance (perhaps related to job 

prospects). The evidence for 

effectiveness of services or policies 

in addressing these social 

determinants of suicide is less clear. 

Interpersonal violence X85-X99, Y00-Y08  Can be prevented by reducing the 

individual, relationship, community 

and societal risk factors such as 

alcohol and drug use, unemployment, 

poor-quality education, exposure to 

child maltreatment and availability of 

firearms. 

*Age limit imposed by 2nd SA NBD study 


