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Burden of disease information is an important component of

health information required for health planning as it can be

used to identify the health gaps in the population that need to

be addressed to improve health status. Earlier analysis of South

African mortality data has identified the unusual triple burden

of disease experienced in South Africa, arising from a

combination of pre-transitional diseases and conditions related

to poverty and under-development, emerging chronic diseases,

and injuries.1 More recently, it has been observed that this

pattern is currently changing to a quadruple burden as a result

of the HIV/AIDS epidemic.2,3

The global burden of disease (GBD) study,4,5 published in

1996, made use of an innovative approach to rank the

magnitude of different health problems using a single measure,

the disability-adjusted life year (DALY). This combines the

years of life lost (YLLs) from premature death and years of life

lived with disabilities (YLDs). The use of YLLs emphasises the

premature mortality from specific causes that can be targeted

for prevention and the use of YLDs incorporates the burden

arising from illness or injury. Another important aspect of the

GBD study was to evaluate carefully the available data and to

derive consistent and coherent estimates of mortality and

morbidity for eight global regions, using a variety of

demographic and epidemiological techniques. 

South Africa is one of the few countries in sub-Saharan

Africa that produces national cause of death statistics, but they

are deficient, with significant underregistration and

misclassification.1,6,7 Furthermore, there are so few national

morbidity data that it has been questioned whether the DALY
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Background. This paper describes the first national burden of

disease study for South Africa. The main focus is the burden

due to premature mortality, i.e. years of life lost (YLLs). In

addition, estimates of the burden contributed by morbidity,

i.e. the years lived with disability (YLDs), are obtained to

calculate disability-adjusted life years (DALYs); and the

impact of AIDS on premature mortality in the year 2010 is

assessed.

Method. Owing to the rapid mortality transition and the lack

of timely data, a modelling approach has been adopted. The

total mortality for the year 2000 is estimated using a

demographic and AIDS model. The non-AIDS cause-of-death

profile is estimated using three sources of data:  Statistics

South Africa, the National Department of Home Affairs, and

the National Injury Mortality Surveillance System. A ratio

method is used to estimate the YLDs from the YLLestimates.  

Results. The top single cause of mortality burden was

HIV/AIDS followed by homicide, tuberculosis, road traffic

accidents and diarrhoea.  HIV/AIDS accounted for 38% of

total YLLs, which is proportionately higher for females (47%)

than for males (33%). Pre-transitional diseases, usually

associated with poverty and underdevelopment, accounted

for 25%, non-communicable diseases 21% and injuries 16% of

YLLs. The DALY estimates highlight the fact that mortality

alone underestimates the burden of disease, especially with

regard to unintentional injuries, respiratory disease, and

nervous system, mental and sense organ disorders. The

impact of HIV/AIDS is expected to more than double the

burden of premature mortality by the year 2010.

Conclusion. This study has drawn together data from a range

of sources to develop coherent estimates of premature

mortality by cause.  South Africa is experiencing a quadruple

burden of disease comprising the pre-transitional diseases,

the emerging chronic diseases, injuries, and HIV/AIDS.

Unless interventions that reduce morbidity and delay

morbidity become widely available, the burden due to

HIV/AIDS can be expected to grow very rapidly in the next

few years. An improved base of information is needed to

assess the morbidity impact more accurately.

S Afr Med J 2003; 93: 682-688.

Burden of Disease Research Unit, Medical Research Council of South Africa,
Tygerberg, W Cape

Debbie Bradshaw, DPhil (Oxon) 
Pam Groenewald, MB ChB, MPH
Nadine Nannan, MSc 
Beatrice Nojilana, DipClinMed 
Rosana Norman, PhD
Desiréé Pieterse
Michelle Schneider, MSc

Biostatistics Unit, Medical Research Council of South Africa, Tygerberg, W Cape

Ria Laubscher, BComm

Department of Public Health and Family Medicine, School of Public Health,
University of Cape Town

David E Bourne, BComm

Centre for Population Studies, London School of Hygiene and Tropical Medicine,
UK

Ian M Timæus, PhD

Centre for Actuarial Research, University of Cape Town

Rob Dorrington, BComm, BSc Hons, BA, MPhil, FIA, FASSA
Leigh Johnson, BBusSc



ORIGINAL ARTICLES

can be estimated for South Africa. 8 Ironically, it is the lack of

reliable, epidemiological data, compounded by the rapid

changes in the health profile and the urgency of identifying

suitable health interventions that make it essential to conduct a

national burden of disease (NBD) study. Such a study attempts

to identify the data deficiencies and provide the best possible

estimates of the NBD to guide policymakers. 

This paper outlines the first NBD study for South Africa,9

which derives estimates for the overall levels and underlying

causes of mortality and morbidity from various data sources.

The main focus of this study was to identify the causes of

premature mortality (YLLs) for the year 2000. In addition,

estimates of the burden contributed by morbidity and injury

are obtained to calculate the DALYs, and the impact of AIDS

on premature mortality in the year 2010 is assessed. 

Methods

The 1990 GBD list of causes of death 3 has been adapted for this

study, taking into account the disease profile in South Africa.

The GBD classification system is important from a public

health point of view, as it combines conditions of common

aetiology or common interventions. It is divided into three

broad groups: (i) group I, the pre-transitional causes, includes

communicable diseases, maternal conditions, perinatal

conditions, and nutritional deficiencies; ( ii) group II includes

the non-communicable causes; and (iii) group III, the injuries.

HIV/AIDS is part of group I but is kept separate in this

analysis due to the size of the burden that it contributes. Each

group is divided into several major categories of causes of

death, for example respiratory infections in group I,

cardiovascular diseases in group II and intentional injuries in

group III. These categories are further disaggregated into more

specific causes of death. The full list is provided in the detailed

report.9 (It must be noted that the choice of aggregation of

causes will affect the ultimate ranking.)

A modelling approach was necessitated by the lack of timely

cause-of-death data and the profound health transition due to

the rapid spread of the HIV/AIDS epidemic in South Africa.

The number of deaths for the year 2000 is projected using the

ASSA2000 model of the Actuarial Society of South Africa, 10

which has been calibrated to child mortality and adult

mortality based on surveys, census and vital statistics as well

as the antenatal HIV seroprevalence survey data. 11 The total

number of deaths is estimated to be 556 585 and the infant

mortality to be 59 per 1 000 live births, the under-5 mortality to

be 95 per 1000 live births and the adult mortality based on the

probability of dying between the ages of 15 and 60 years to be

49% for men and 36% for women. 

The non-AIDS cause-of-death profile is estimated from three

sources. First, the 1996 registered cause-of-death data are used

to provide information on the cause-of-death profile for group I

and II diseases, excluding AIDS.12 Ill-defined causes within a

disease category have been reallocated proportionally by age

and sex to the specified causes within that category. Experts

were consulted in an attempt to refine this reallocation,

particularly for cardiovascular diseases, perinatal conditions

and congenital abnormalities. A multinomial regression model

is used to reallocate the large ill-defined category into group I

and II deaths on an age- and sex-specific basis, followed by a

proportional allocation within the groups to specific causes.9

Second, the cause-of-death information for 2000 processed by

the Department of Home Affairs is used to estimate the overall

proportion of deaths due to injuries by age and sex. Third, the

University of South Africa/Medical Research Council

(UNISA/MRC) national injury mortality surveillance system

(NIMSS) for 1999 and 2000 is used to estimate the profile of

fatal injuries.13,14

Premature mortality is estimated using the standard GBD

approach to calculate YLLs.3 This uses age weighting,

discounting of 3% per year and standard life expectancies

based on the West model levels, namely 25 for men and 26 for

women. 

Owing to the paucity of reliable morbidity information, the

extent of burden from morbidity and non-fatal injury has been

estimated based on the ratios of YLDs to YLLs estimated by the

World Health Organisation (WHO) for the Afro E region. 15 This

was done, for each of the disease categories for illustrative

purposes.  

The future impact of HIV/AIDS has been estimated for 2010

using the ASSA2000 model, assuming that the relative

proportions of other causes remain the same as in 2000. Age-

standardised YLL rates per 1 000 population are calculated

using the WHO world standard population.

Results

Mortality

The cause-of-death and YLLprofile by broad group is shown in

Table I. Non-communicable diseases accounted for 37% of the

deaths, followed by HIV/AIDS, which accounted for 30%.

Females have a higher proportion of HIV/AIDS and non-

communicable diseases and a lower proportion of injury

deaths than males. There is a striking loss of years of life

(YLLs) from HIV/AIDS (38%), which is proportionately higher

for females (47%) than for males (33%). The group I causes

account for 25% and group II causes account for 21% of the

YLLs. Injuries account for 16% of the premature mortality: 8%

for females and 22% for males. 

The age distributions of the deaths for males and females are

shown in Fig. 1. It can be seen that the age distribution of the

deaths is significantly influenced by HIV/AIDS which

contributes heavily to infant deaths and deaths at the young

adult ages.   
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The mortality profile reflected in Fig. 2 shows the quadruple

burden of disease experienced in South Africa. HIV/AIDS,

chronic diseases, pre-transitional conditions and injuries all

contributed substantial numbers of deaths in 2000. After

HIV/AIDS (30%), cardiovascular disease (16.6%), infectious

and parasitic diseases (10.3%), malignant neoplasms (7.5%),

intentional injuries (7.0%) and unintentional injuries (5.4%) are

the leading cause-of-death categories. A higher proportion of

deaths in women are due to HIV/AIDS and cardiovascular

diseases than in males. Males have a higher proportion of

injury deaths.  

The top 20 causes of loss of life are shown in Table II. TB,

diarrhoea, lower respiratory infections and low birth weight

contribute to the pre-transitional conditions. Among the non-

communicable diseases, stroke is the most important for

females and ischaemic heart disease is the most important for

males. Diabetes mellitus, hypertensive heart disease and

cervical cancer feature in the major causes of YLLs for females,

while chronic obstructive pulmonary disease, diabetes mellitus,

cirrhosis of the liver and lung cancer feature for males. The

burden from injuries, both intentional and unintentional, is

much higher for males than females. The major specific causes

Table I. Estimated cause-of-death and YLLprofile by sex, South Africa, 2000 

Deaths YLLs

Male Female Persons Male Female Persons 
N = 303 081 N = 253 504 N = 556 585 N = 6 529 811 N = 5 438 011 N = 11 967 822

(%) (%) (%) (%) (%) (%)

HIV/AIDS 26 34 30 33 47 38
Other group I  21 20 21 25 24 25   
Group II 36 40 37 20 21 21
Group III 17 6 12 22 8 16

Total 100 100 100 100 100 100

Group I = communicable/maternal conditions/perinatal conditions/nutritional deficiencies; Group II = non-communicable diseases; Group III = injuries.

                                    

        

 

 

  

  

  

  

  

  

  

  

             

                        

                                                                                             
                                 

        

                          

 

 

  

  

  

  

  

  

  

  

                                    

        

             

                                                                                             
                                 

        

Fig. 1. Age distribution of deaths by group of causes and sex, 2000.
Fig. 2. Numbers of deaths for all ages by cause-of-death category,
2000.      
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of YLLs are homicide, road traffic accidents and fires. In

addition, suicides contribute to a large loss for males.

Disability-adjusted life years (DALYs) 

The estimated DALYs for the disease categories are shown in

Fig. 3, based on the YLD/YLL ratio estimated for the Afro E

region by the WHO.15 Preliminary attempts to calculate YLDs

from local data suggest that this approach underestimates the

YLDs. While these estimates cannot be considered accurate for

South Africa, they do serve to highlight the fact that the

mortality burden misrepresents the total disease burden in

some cases.  In particular, the contribution of nervous system

disorders, respiratory disease, sense organ and mental

disorders are significantly underrepresented based on

mortality alone.  In terms of DALYs, HIV/AIDS is the major

contributor. This is followed by infectious and parasitic

diseases, then unintentional and intentional injuries and

perinatal conditions. It should be noted that suicides, which

could represent the mortality component of mental health, are

classified under intentional injuries and not under mental

health.  

Projected impact of AIDS in 2010  

Since few data exist on how the HIV epidemic affects other

causes of death, a fairly simple approach has been used to

project its future impact. This approach takes the demographic

impact of AIDS deaths into account and assumes that the

profile of other causes of death remains the same and that there

is no treatment intervention for HIV/AIDS. In such a scenario,

the impact of HIV/AIDS will more than double the total

burden of premature mortality by the year 2010, on an age-

standardised basis (Fig. 4).  While the premature mortality

burden (YLLs per 1 000) was higher for males than females in

2000, it will rise more for females and by 2010 the YLLrates

should reach similar levels. These results illustrate that

HIV/AIDS is unlikely to diminish the burden from other

causes significantly but rather adds substantially to them. 
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Fig. 3. Estimated DALYs by disease category in 2000.
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Comparison of South African estimates with GBD
2000 regional estimates

Fig. 5 shows the proportion of total DALYs for each major

cause group and HIV/AIDS for the six world regions defined

by the WHO15 compared with the initial burden of disease

estimates for South Africa (South African NBD). 9 The

quadruple burden facing South Africa is clearly demonstrated.

Comparison of the DALY rates per 100 000 shows that South

Africa has the second highest rates for all causes and group I

conditions. The highest rates are for the African region. In

addition, South Africa has injury rates that are higher than any

region in the world, due mainly to the very high rates of

intentional injuries. The DALY rate for HIV/AIDS is on a par

with the African region.  Also of note, is that the DALY rate for

diabetes mellitus ranks second in the world after the American

region.

Discussion

The major limitation of this study is the lack of recent,

complete and reliable mortality data, indicating the true

underlying cause of death, which necessitates the use of

modelling to estimate the burden of disease. Subsequent to this

study, Statistics South Africa released the results of the causes

of death from a sample of the registered deaths for the years

1997 - 20013 which demonstrates the rapidly changing profile of

mortality.  Our estimate of 30% of the deaths due to HIV/AIDS

is substantially higher than the proportion observed in their

sample, which strictly reflects the cause of death as indicated

on the death certificate. However, this can be explained by

misclassification of HIV-related deaths as indicator conditions

or co-morbidity (such as pneumonia and TB), as well as the

large proportion of ill-defined conditions.  

This study highlights that, other things being equal, the

already large disease burden due to HIV/AIDS can be

expected to grow rapidly in the next few years unless

interventions that delay mortality and morbidity become

widely available. A longer term consequence of the AIDS

epidemic is the growing number of orphans. It is likely that

their welfare will suffer, unless efforts are made to ensure that

the basic needs of these children and psychosocial support are

provided.16 National government expenditure on HIV/AIDS

for 2001/02 was R236 million, just 3.5% of the total national

health budget.17 This has been stepped up with the specific

allocation for HIV/AIDS in the 2002/03 budget to just over 

R1 billion and almost double this amount for the year

2003/04.18 However, this needs further attention considering

that the almost 40% of premature mortality due to HIV/AIDS

in 2000  can be expected to increase to 75% by 2010.11 Recent

research, which models the demographic and epidemiological

impact of HIV/AIDS treatment and prevention programmes,

suggests that the implementation of such programmes can

significantly reduce the levels of new HIV infection.19 However,

prevention programmes alone will not impact significantly on

mortality, morbidity or orphanhood in the short to medium

term.

For the other causes of death, we have assumed that the

profile of unregistered deaths follows the same pattern as that

of the registered deaths and consequently could slightly over-

represent an urban profile, which may be problematic as

underregistration occurs largely in rural settings. This is

compounded by our extrapolation of the injury profile from a

surveillance system that has an urban bias. It was reassuring to

find that the emerging rural demographic surveillance systems

at Agincourt and Hlabisa show similar injury cause profiles to

this study (Dr Kathleen Kahn and Dr Anna Maria Vanneste —

personal communication). Even allowing for a margin of error,

when compared with WHO estimates for the six global regions,

it is clear that the injury burden experienced in South Africa is

exceedingly high. Health promotion initiatives to reduce

violence and injuries need urgent attention.  

The standard GBD age weighting, discounting values and

disability weights were applied in this study, which provides a

basis for international comparison. Black and McLarty20 suggest

 

   

   

   

   

   

   

   

    
    

    
    

    
      

    
      

    
       

    
       

         

    

                                                                                                     
                                  

Fig. 4.  Age-standardised YLLs per 1 000 by disease group for 2000
and 2010.

Fig. 5. DALY estimates by major cause group for South Africa and
WHO world regions.13
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that the value judgements incorporated in the DALY may not

be valid in all settings and should be tested.On the basis of a

low observed correlation between the ranking of severity of

disabilities by Zimbabwean non-professionals and the GBD

ranking, it has been suggested that countries should examine

the preferences of their own citizens with regard to disability

weights, before the GBD disability weights are used as a basis

for resource allocation.21 However, these may be lesser concerns

than the uncertainty about cause-of- death distribution arising

from the high proportion of ill-defined causes of death (15%) in

1996. It would have been ideal to conduct verbal autopsies on a

representative sample of deaths in the ill-defined group. The

estimates of YLDs and DALYs for South Africa should not be

considered definitive, rather they should be viewed as initial

estimates that could be revised if more information were

available. Nonetheless they do illustrate the importance of

including non-fatal outcomes when ranking diseases and

conditions. Mortality alone clearly underestimates the burden

of some conditions such as mental and nervous system ill

health and sense organ loss. The study highlights the need for

a more detailed assessment of non-fatal outcomes. The limited

scope of this study particularly understates the likely burden

due to depression. However, South Africa has large gaps in the

database required to estimate national DALYs precisely,

including consensus values for health states. 

Conclusions and recommendations

This study has succeeded in drawing together data from a

range of sources to develop coherent estimates of the pattern of

underlying causes of death in South Africa, providing useful

information that can be used for national health planning. The

study shows the unique quadruple burden of disease

experienced in South Africa in the year 2000 — a combination

of the pre-transitional diseases and conditions related to

poverty, the emerging chronic diseases, injuries, and

HIV/AIDS. There are certain to be marked differences in the

mortality and morbidity profile between the various socio-

economic and population groups and the provinces, which

need to be investigated. It is essential to collect population-

based data on mental health in South Africa. 

The World Health Report for 2002 22 presents the findings

from a global review of risk factors and identified 10 risk

factors that account for more than one-third of all deaths

worldwide: unsafe sex; alcohol consumption; tobacco

consumption; obesity; hypertension; undernutrition; unsafe

water, sanitation and hygiene; iron deficiency; indoor smoke

from solid fuels; and high cholesterol.  Considering the

quadruple burden experienced in South Africa, it is likely that

these risk factors contribute significantly to the ill health in the

country. It would be useful to quantify the burden attributable

to these risk factors in South Africa. 

It is clear that further research is required to improve the

burden of disease estimates and to estimate the cost

effectiveness of many interventions. However, it is clear that

the following interventions are likely to reduce premature

mortality significantly in South Africa:

1. Reduce HIV transmission  and delay mortality from AIDS

in adults by improving treatment of sexually transmitted

infections, improving voluntary counselling and testing

services, providing antiretroviral treatment to pregnant HIV-

positive women and HIV-positive patients, and promoting safe

sex.

2. Improve TB control.

3. Develop strategies to reduce violence and injuries. 

4. Promote healthy lifestyles (including a prudent diet,

physical activity and reduced smoking, alcohol, and substance

abuse).

The comprehensive health promotion approach used in

Australia’s state of Victoria and the achievements in reducing

the spread of HIV/AIDS in Uganda need to be examined and

emulated.  However, we need to recognise that many of these

health problems are socially and culturally rooted.  Poverty,

gender inequalities, crime and violence play a major role in

exacerbating the health problems of the South African

population. Efforts to improve health will have to extend to the

very core of our society and cultures, with refurbishment of

our social fabric and comprehensive strategies to reduce

poverty.
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