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Preface 

Evidence-based decision-making has become an indispensable practice universally 

because of its role in ensuring efficient management of population, economic and social 

affairs. It is in this regard that Statistics South Africa (Stats SA) is mandated to provide the 

state and other stakeholders with official statistics on the demographic, economic and 

social situation of the country to support planning, monitoring and evaluation of the 

implementation of programmes and other initiatives. In fulfilling its mandate as prescribed 

in the Statistics Act (Act No. 6 of 1999), Stats SA has conducted three Censuses (1996, 

2001 and 2011) and various household-based surveys. Censuses remain one of the key 

data sources that provide government planners, policy-makers and administrators with 

information on which to base their social and economic development plans and 

programmes at all levels of geography. Census information is also used in monitoring of 

national priorities and their achievement, and the universally adopted Millennium 

Development Goals. This demand for evidence-based policy-making continues to create 

new pressures for the organisation to go beyond statistical releases that profile basic 

information and embark on the production of in-depth analytical reports that reveal unique 

challenges and opportunities that the citizenry have at all levels of geography. This 

analytical work also enhances intellectual debates which are critical for policy review and 

interventions.  

The above process is aimed at enabling the organisation to respond to and support 

evidence-based policy-making adequately, build analytical capacity and identify emerging 

population, socio-economic and social issues that require attention in terms of policy 

formulation and research. The monograph series represents the first phase of detailed 

analytical reports that are theme-based, addressing topics of education, disability, ageing, 

nuptiality, age structure, migration, fertility, and mortality, among others.  

This monograph provides an analysis of child, maternal and adult mortality and health for 

older adults in South Africa in the period between 2001 and 2011, a period when the 

country experienced both an upsurge and decline in mortality levels. 
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Executive summary 

Although not entirely because of HIV/AIDS, the first case of HIV/AIDS in 1982 in South 

Africa was to culminate in the most catastrophic loss of life unprecedented in recent 

recorded history. Looking with hindsight, Census 2011 could not have occurred at a better 

time, at least in as far as mortality measurement is concerned. Notwithstanding challenges 

associated with the collection of mortality data from censuses and sample surveys, as well 

as those specific to methods used for mortality analyis in South Africa and the majority of 

the developing countries, the monograph provides an opportuinity to estimate both child 

and adult mortality and health for older adults for the period between 2001 and 2011, 

which saw an upsurge and a subsequent decline in mortality levels. The wellbeing of older 

adults has also become a priority on the global agenda because of the acknowledgement 

that ageing may be an important demographic characteristic of the 21st century. The 

monograph also lends itself to the increasing timeliness and completeness of the vital 

registration data in South Africa for calculation of some indicators. 

Direct and indirect demographic techniques were employed in the monograph. Household 

deaths, orphanhood data and summary birth histories were used in the analysis. The 

monograph provides a context for mortality data in South Africa, an assessment of the 

data quality, an assessment of the completeness of the mortality data and estimation of 

the levels and patterns of mortality in South Africa. The mortality indicators were estimated 

for the intercensal period and for the period 12 months before the 2011 census.  

Life expectancy for South Africa was estimated at 57,9 for 2010. The Infant mortality and 

Under 5 mortality rates in 2010 were 35 and 48 deaths per 1 000 live births respectively. 

The life expectancy at ages 50, 60 and 80 was 21, 14 and 5 years respectively and the 

disability free life expectancy was 17, 11 and 2 years also at ages 50, 60 and 80.  

Consistent with mortality literature, mortality differentials were evident by sex, place and 

population group. The monograph also confirms the established “health-survival paradox” 

where females have better survival chances than their male counterparts but have worse 

health outcomes. 
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Definition of terms 

Disability-free life expectancy: Average number of years an individual is expected to live 

free of disability if current patterns of mortality and disability continue to apply.  

IMR: Number of deaths under one year of age occurring in a given geographical area 

during a given year, per 1 000 live births. 

U5MR: Number of deaths under five years of age occurring in a given geographical area 

during a given year, per 1 000 live births. 

MMR: Number of women who die as a result of complications of pregnancy or childbearing 

in a given year per 100 000 live births in that year. 

Household: A household is a group of persons who live together and provide themselves 

jointly with food or other essentials for living, or a single person who lives alone (Statistics 

South Africa 2012a). 
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Chapter 1: Introduction and background 

1.1 Mortality data collation in the case of South Africa 

Mortality is an important component of demographic change and a critical measure of a 

population’s health and public health systems (McKerrow and Mulaudzi, 2010; Mathers 

and Boerma, 2010). The population’s health, which includes mortality and morbidity, has 

become largely explained by socio-economic factors (socio-economic determinants of 

health theory) and as such has become an important indicator of socio-economic 

inequities in a society. An understanding of the country’s mortality levels, patterns and 

trends is therefore an important part of any demographic inquiry.  

In South Africa, vital registration, censuses, sample surveys, health and demographic 

surveillance systems are all important sources of mortality data. The collection of vital 

events data and census to enumerate the entire South African population is relatively 

recent and was enforced by the Births and Deaths Registration Act of 1992 and Births and 

Deaths Registration Amendment Act 18 of 2010. The Population Registration Act (Act No. 

30 of 1950) which classified the population into racial groups had implications regarding 

the collection of data on the population of the country. The limitations of the sources of 

demographic data before the advent of democracy are detailed in Khalfani et al. 2005. 

1.2 Rationale of the monograph 

South Africa is one of the countries in the world that has experienced a drastic reversal in 

the mortality gains since the 1990s associated with the HIV/AIDS pandemic. South Africa 

has recorded the highest number of people living with the HIV virus in the world. The 

recent mid-year estimates show that 5,5 million people are living with HIV/AIDS (Stats SA 

2014). HSRC estimated 6,4 million from the 2012 South African National HIV Prevalence, 

Incidence and Behavioural Survey (Shisana et al. 2014). HIV/AIDS has affected mortality 

and morbidity for both children and adults. South Africa is the leading country in the 

provision of ART and this has implications for life expectancy and other mortality 

indicators. It is important to note that the high levels of adult mortality are not the result of 

the HIV/AIDS epidemic only. Tollman et al. (2008) reports a heavy burden of chronic 

infectious illness paralleled by the growing threat of non-communicable diseases using 

Agincourt HDSS data in South Africa. The monograph is important as it provides estimates 

on the levels and patterns of mortality in South Africa. 
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1.3 Sources of mortality data in South Africa 

1.3.1 Vital registration data 

South Africa has had an inclusive vital registration of mortality data from 1997 and the 

collection of this information is ongoing. Notice of Death/Stillbirth (DHA-1663) forms, 

administered by the Departments of Home Affairs and Health and processed by Statistics 

South Africa are used to capture all registered deaths. Although, still not complete, a 

feature in most developing countries, South Africa’s vital registration data has a relatively 

high coverage. The completeness of adult deaths in 2011 and 2012 –from the recently 

available mortality data at the time of writing this monograph – was 93 per cent for each of 

the years (Dorrington et al. 2014), while Statistics South Africa estimated completeness to 

be 94 per cent for the 2011 deaths (Statistics South Africa 2014a). It is important to note 

that the completeness of VRS deaths in South Africa varies by age with completeness at 

age one estimated to be just over 50 per cent (Dorrington et al. 2014). South Africa’s vital 

registration data are detailed and in addition to the causes of death data are socio-

demographic variables. Unlike censuses and surveys which collect mortality data from the 

household population (excluding institutionalised population), the VRS system collects 

data from all the sections of the population. The time to release data has been shortened 

over time, with the processing time of the data including the publication of the reports 

expected to be 12 months. 

1.3.2 Enumerated data 

The 1996 Census was the first attempt to enumerate the entire South African population 

since the 1970 Census. Statistics South Africa, the statistical agency mandated by the 

government with the production of official statistics in the country, has conducted a number 

of Censuses and surveys: 1996, 2001 and 2011 Censuses; October Household Surveys 

(1993–1999); the 2007 Community Survey; General Household Survey from 2002, etc. 

The aforementioned data sources collect retrospective data regarding a defined reference 

period on different mortality indicators, which may vary from one survey to the next and 

are collected on either the whole or a fraction of the population. Some questions have 

evolved over time e.g. pregnancy and cause of death questions from Census 2001 to 

Census 2011. In the October Household Survey (OHS), the reference period also 

changed, for example, the deaths that occurred in the last 12 months before the survey 

were included in 1993 and 1994 and from 1995 to 1998, and the rest of the years was the 
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deaths that occurred 22 months prior to the survey. The sibling and spousal survival 

questions were only included in 1997 and 1998 and the parental survivorship questions 

from 1995 to 1998 to measure adult mortality. 

Censuses and surveys are also limited in coverage and are affected by recall bias as 

household deaths may not be reported at all, or they may be misclassified as being in/out 

of the census/survey reference period (Timaeus, 1991). There is also possible selection 

bias where deaths in single member or single adult member households are under-

represented due to the possible dissolution of these households after death (Blacker 

2004). Surveys are worst affected with regard to household deaths because the 

uncertainty bounds around estimates are associated with sample size.  

In addition to the above-mentioned mortality data sources, there are other inquiries either 

done in collaboration with Stats SA or independently by other organisations. The 

Demographic and Health Surveys (DHS) are nationally representative surveys and provide 

data on mortality-related indicators. South Africa has conducted two DHS surveys, one in 

1998 and the last one in 2003. However, the 1998 DHS survey is the only one with robust 

estimates and in the public domain (Bradshaw, 2007). The South African DHS included 

modules on parental survivorship, sibling histories and birth histories from which adult, 

maternal and child mortality estimates were derived respectively. The Human Science 

Research Council (HSRC) has also included sibling histories and parental survivorship 

questions in its cross-sectional South African National HIV, Behaviour and Health Surveys. 

The National Income Dynamics Study (NIDS), which is also a panel study, collects 

information on household deaths in the last 24 months. A number of other surveys in the 

country have included mortality questions in one form or the other. The limitation regarding 

the limited coverage and exclusion of other sections of society highlighted earlier also 

apply to these surveys. 

In South Africa, there are also three health and demographic surveillance systems (HDSS) 

sites: Africa Centre HDSS in KwaZulu-Natal, Agincourt HDSS in Mpumalanga and Dikgale 

HDSS in Limpopo. These HDSS sites are part of the INDEPTH global network that 

conduct regular censuses and collect information on vital events of individuals within the 

confines of the demographic surveillance sites. Notwithstanding that the HDSSs are 

longitudinal; they are limited geographically and therefore in generalisability to the mortality 

experiences of the whole country. Mortality data can also be obtained from other admin 

records: hospital records, confidential enquiry into maternal deaths etc. 
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1.4 Objectives of the monograph 

Using the 2011 Census mortality data the monograph seeks to:  

1.4.1 Assess the quality of mortality data.  

1.4.2 Estimate childhood and adult mortality rates.  

1.4.3 Estimate maternal mortality ratio. 

1.4.4 Estimate the levels, patterns and trends of mortality in South Africa. 

1.4.5 Estimate the life expectancy and disability-free life expectancy for older adults in 

South Africa. 

1.5 An overview of the chapters 

The monograph consists of five chapters: Chapter 1 provides the rationale for mortality 

research followed by a discussion of sources of mortality data in South Africa as well as 

objectives, and provides an overview of the monograph. Chapter 2 is an assessment of 

Census 2011 household deaths, parental survival and lifetime fertility data. Chapter 3 

shows the Census 2011 mortality tables. Chapter 4 looks at completeness of Census 2011 

mortality data including childhood and adult mortality, and older adults’ life and disability-

free life expectancy. Lastly, Chapter 5 provides findings, conclusions and 

recommendations. 
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Chapter 2: An assessment of 2011 mortality data 

2.1 Introduction 

Collection of mortality information through household questionnaires is problematic in 

developing countries and South Africa is no exception (UN, 2008). Chapter 2 provides an 

assessment of the mortality information collected from household deaths, data on parental 

survival as well as summary birth histories. This monograph is part of a series of 

monographs written by Statistics South Africa using the Census 2011 data and there is an 

overlap on some of the monographs. To avoid duplication, the data quality assessment in 

this section provides details on data unique to this monograph.  

2.2 Mortality questions asked in the 2011 Census questionnaire 

The collection of Census 2011 data was done using three questionnaire types: 

Questionnaire A, administered to members of households; Questionnaire B, administered 

to individuals in transit during census night1; and Questionnaire C, administered to 

individuals residing in collective living quarters. The mortality module was only included in 

Questionnaire A. However, the exclusion of the mortality module to non-household 

population, which is estimated at approximately 1,6 per cent of the population in Census 

2011, is expected not to have a significant effect on the mortality estimates. The persons, 

households and mortality datasets have separate weight variables to correct for coverage 

errors. The information on the weighting of the data is detailed in the PES report (Statistics 

South Africa, 2012).  

2.2.1 Household deaths 

Figure 2.1 below shows the 2011 Census mortality schedule and the recall period, which 

was 12 months before census night. The question on the number of deaths, besides 

indicating the number of deaths that occurred in a household, it was also meant to be for 

quality check purposes in order to aid the enumerator in obtaining consistent responses 

from the respondents and also during the editing process to confirm the number of deaths 

recorded in subsequent responses. Pregnancy-related questions were included in order to 

measure maternal mortality. The age of the deceased was used to calculate age-specific 

deaths in general and to allow estimation of mortality for specific indicators: IMR, Under 5 
                                                            
1 South Africa conducts a de facto census i.e. individuals are counted at the place where they spent the census night 
which was midnight of the 9th–10th of October (Statistics South Africa, 2012a). 
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mortality rate, life expectancies at birth and at age 60, probabilities of dying in adulthood 

etc. The name of the deceased was only used as a reference during the data collection 

process.  

Figure 2.1: Census 2011 mortality questions 

 

2.2.2 Parental survival 

The parental survival questions are used for indirect estimation of adult mortality. The 

technique for estimating adult mortality by asking the parental survivorship from surviving 

children was first developed by Brass, 1975. The original methodology has undergone 

numerous revisions but hinges on the fact that the proportion of respondents who reported 

their parents alive at the time of census can be used to estimate adult mortality, as long as 

exposure time can be assessed through the age of the respondent at the time of the 

census. For example, the proportion with mothers and fathers who are alive at the time of 

the census is closely related to the life table probability of surviving for a number of years 

equal to the age of the respondent and starting from the mean age at childbearing at the 

time of the respondent’s birth, also adjusting for the age difference between males and 

females. The adult mortality estimated from the orphanhood technique like other kinship 

techniques, pertain to a mortality regime of the past, and the time location of estimates 

thereof are also estimated (e.g. Brass and Bamgboye 1981; Palloni and Heligman 1985; 

Zlotnik and Hill 1981). The 1996, 2001 and 2011 censuses included questions on the 

survival status of parents for all members of the household. Below is the extract from the 

2011 Census questionnaire showing parental survival questions and valid responses 

thereof. The “do not know” response was in anticipation that some individuals would not 
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know their parents’ survival status and that proxy responses on behalf of other household 

members were allowed during data collection. These questions are well established for 

indirectly measuring adult mortality (Timaeus 1991).  

Figure 2.2: Parental survival questions 

 

2.2.3 Lifetime fertility and survival of children 

Population censuses and surveys have also proven to be a more useful source of infant 

and under-5 mortality estimates based on the Brass questions of children ever born alive 

and surviving (Reniers et al. 2010). The section on fertility in questionnaire A of the 2011 

Census is primarily used for estimating fertility, but questions on children ever born, 

children surviving and children no longer alive are important for mortality estimation using 

the Brass technique, particularly for countries whose vital registration systems are non-

existent or incomplete. However, the technique is rendered obsolete in the advent of the 

HIV/AIDS epidemic because the deaths of the mothers (supposedly the respondent) are 

highly correlated with that of the children. Although there have been some developments 

in correcting for this bias (Blacker and Brass 2005; Ward and Zaba 2008; Hallett et al. 

2010; Mutemaringa 2011; Walker et al. 2012), they are far from complete (Moultrie et al. 

2013). Secondly, the rollout of ART to prevent mother-to-child transmission prolongs 

survival and reduce the bias for the most recent time period, but the bias is expected to 

persist for past time periods (ibid). Poor quality data are also a challenge for any reliable 

estimates. Figure 2.3 show the extract of the fertility questions from the census 
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questionnaire. The date of death of the last child born in P-41 was used to estimate the 

deaths in the last 12 months which served as a numerator for computation of direct 

estimates of IMR. The date of birth of the last child born in P-38 was used to estimate the 

births in the last 12 months which served as a denominator (after adjustments) for 

computation of direct estimates of IMR and MMR. 

Figure 2.1: Fertility questions 

 

2.3 Data quality assessment 

2.3.1 Comparison between release household deaths and final household deaths 

The mortality data published in the release version of the Census 2011 (Statistics South 

Africa, 2012b) in 2012 are different from the final version of the Census 2011 mortality 

data used in the analysis of this monograph. The release data included 604 544 deaths 

including nearly 20 per cent, or 115 221, deaths with an unspecified age and unspecified 

age and sex; these were flagged for further investigation. First, a sample of scanned 

questionnaire images of the aforementioned death records was assessed by comparing 

the captured images of the questionnaire and the recorded data. These constituted 653 

randomly selected death records. The results of the screening showed that during 

processing, about 21 per cent of the 653 selected records were erroneously read by the 

scanners as valid records, whereas the response to whether a death had occurred in the 

household during the reference period was “No”. Marks on the questionnaire can be 

expected since mortality questions were on the last page on the questionnaire, and were 

therefore misread as entries. This prompted the manual recapturing of all the 115 221 
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death records and resulted in 468 067 deaths (weighted data). Further details regarding 

the revisions of the data is provided in the discussion document published with the 10 per 

cent sample of Census 2011 (Statistics South Africa, 2014b). 

Table 2.1 below shows the total deaths and the distribution of the data flagged for further 

investigation. Mpumalanga and Limpopo had the highest proportion of mortality data that 

was unspecified and Eastern Cape and Northern Cape the lowest. Cases that had a 

combination of unspecified sex and age were the highest, almost 20 per cent. 

Table 2.1: Distribution of household deaths by province: Published tables 

Province 

Total 
number 

of deaths 

Unspecified 
age 

Unspecified
sex 

Unspecified
age and sex 

Unspecified
age 

Unspecified 
sex 

Unspecified
age and sex 

Number Per cent 

WC 45 453 849 160 10 494 1,9 0,4 23,1 

EC 92 185 2 354 355 12 359 2,6 0,4 13,4 

NC 14 369 386 53 2 130 2,7 0,4 14,8 

FS 44 318 881 153 8 315 2,0 0,3 18,8 

KZN 136 636 7 948 843 21 292 5,8 0,6 15,6 

NW 45 903 1 202 153 7 832 2,6 0,3 17,1 

GP 118 066 9 983 650 27 427 8,5 0,6 23,2 

MP 51 828 1 046 161 13 656 2,0 0,3 26,3 

LP 55 786 885 172 14 715 1,6 0,3 26,4 

RSA 604 544 25 534 2 700  118 220 4,2 0,4 19,6 

 

Table 2.2 shows the comparison between the data published in the release report and final 

data used in this monograph. The number of deaths in the final data was reduced by 

approximately 22 per cent, which approximated the fraction unspecified.  

Table 2.2: A comparison of household deaths between published and final data 
(unweighted data) 

Province 

Number of deaths 
at the time of the 

release  

Month and
year of death 

not stated 

Out-of-scope
and invalid 

cases 

Not meeting 
the minimum 

processability rule 

Total 
records 
deleted 

Final 
data* 

WC 37 115 4 629 3 836 856 9 321 27 794 

EC 81 678 2 742 7 045 1 553 11 340 70 338 

NC 12 401 766 934 276 1 976 10 425 

FS 38 842 4 113 2 741 814 7 668 31 174 

KZN 115 976 6 780 12 267 3 377 22 424 93 552 

NW 38 064 2 753 2 980 853 6 568 31 478 

GP 99 545 16 657 11 595 2 821 31 073 68 472 

MP 44 345 7 159 3 512 838 11 509 32 836 

LP 50 036 8735 3 432 905 13 072 36 964 

RSA 518 002 54 334 48 342 12 293 114 969 403 033 

*The data shown here are unweighted. 
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2.3.2 Imputation rates 

Imputation rates (Table 2.3) show the extent of editing done on the variables as a result of 

the application of the editing rules to the data. Imputation rates ranged from approximately 

3 per cent to 10 per cent. The mother alive and pregnancy-related questions had the least 

and highest imputation rates (2,0 and 10,1 per cent respectively).  

Table 2.2: Imputation rates 

Variables 
Fraction imputed 

(per cent) 

Month 3,1 

Year 2,8 

Sex  3,4 

Age 5,7 

Cause of death  4,5 

Pregnancy-related* 10,1 

Mother alive 2,0 

Father alive  3,0 

*Pregnancy-related death imputation is the average of the three pregnancy-related questions. 

2.3.3 Proportion with unknown response 

Table 2.4 shows the fraction of deaths classified as unspecified for selected variables. 

Results show that pregnancy-related deaths had the most unspecified while sex and 

population group of the deceased had the least. It is important to note that the population 

group of the deceased was not recorded in the census, therefore, the population group of 

the deceased was derived by using the population group of household members and 

details of derivation are in Statistics South Africa, 2012a.  

Table 2.4: Fraction of deaths classified as unspecified for selected variables 

Variables 
Unspecified 

(per cent) 

Age  2,6 

Sex 0,4 

Cause of death  4, 0 

Population group 0,1 

Pregnancy-related 13,8 

 

2.3.4 Data editing 

Data editing in censuses and surveys is inevitable, even in developed countries where the 

majority of the population is educated and literate (Dorrington et al. 2004). Although there 

are content and coverage errors, the focus of this section is on content errors which result 
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from incorrect information being captured in the census questionnaire, or not captured at 

all. Editing rules were developed to correct the errors with Census 2011 data and were 

based on logical and other reasonable techniques.  

Editing of households deaths  

Consistency between variables was checked and edited where necessary. Valid deaths 

had to be within the reference period of 12 months before the census, otherwise the death 

was deleted. Response to the sex of the deceased (male/female) was only changed if the 

deceased was within the reproductive age and answered “Yes” to one of the three 

pregnancy-related questions. Otherwise, sex with an invalid response was imputed to 

unspecified. The only time the variable “age of the deceased” was imputed was if the age 

was out of range (i.e. not 0–120 years) and was imputed to unspecified. Response to the 

“cause of death” variable was also imputed to unspecified only if it was out of range. 

Pregnancy-related deaths were only applicable to women aged 12–50 years and if the 

deceased had information on pregnancy-related deaths and they were out of the specified 

age range, or the response for sex was male, then the response was imputed to not 

applicable.    

Editing of parental survival data 

Parental survival questions were edited in conjunction with the parent person number. The 

valid responses for mother/father alive were only changed when inconsistent with the 

mother/father person number. If mother/father alive was invalid, and the mother/father 

person number pointed to a valid person (with acceptable age and sex in relation to the 

index person), then the response for mother or father alive was imputed to “yes”. The 

fertility module was also used to impute for invalid mother alive responses.  

2.3.4 Results of data quality assessment 

Parental survival status by sex and age  

Although the orphanhood questions included in censuses and surveys are relatively simple 

and do not necessarily require big samples, they also have their challenges. Udjo (2005) 

highlights that male mortality is exaggerated by an absenteeism effect, wherein fathers 

who are absent in their children’s lives are reported as dead and therefore overstating 

male mortality. The adoption effect whereby fostered children report their foster parents 

(particularly mothers) as their biological parents is likely to result in understatement of 
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female mortality and likely to exaggerate the difference in survival between males and 

females (Hill and Trussell 1977; Udjo 2005; Robertson et al. 2008; Masquelier 2011). The 

other weakness of the orphanhood method is that the survival status of parent/s can only 

be obtained from offspring who themselves are alive at the time of the census (Hill and 

Trussell 1977). The relative dependency between parent and child’s mortality in the 

context of HIV/AIDS is therefore problematic. The method can only provide broad 

estimates of the overall level of adult mortality, not detailed schedules of age specific 

death rates and estimates at sub-national level may be biased due to interprovincial 

migration e.g. the parent whose survivorship is reported may not necessarily be residing in 

the same province as the respondent (Dorrington, Timæus et al. 2004).  

In this monograph, the analysis of orphanhood status is done in order to check the 

plausibility of the data by comparing with established patterns. The proportion of 

respondents whose mother or father’s survival status was unspecified was 1,4% and 3,6% 

respectively, and this is regarded as small enough to cause insignificant effects on the 

estimates. Figure 2.4 below shows that reporting of father and mother survival only slightly 

differ by sex of the respondent suggesting good quality of age and mortality data in 2011. 

Estimates of the patterns of mortality for the intercensal period in the subsequent chapters 

would further provide a sense of the quality of the data. Regarding the difference in 

survival by sex; men have a significantly lower survival prognosis than women and this is 

consistent across ages as expected.   

Figure 2.4: Trends in the probability of dying between exact ages 15 and 60 
estimated for males and females by sex of the respondent, 2011 
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Lifetime fertility and survival of children  

The Brass technique has undergone further developments to improve the technique. The 

method is premised on the fact that the probability of death is a product of the proportion of 

deaths amongst children ever born to women in each age group (reproductive ages) with 

multipliers which adjust for non-mortality factors (from a Life table) represented by the 

equation from UN (1983):  

iix kDq =       (1)   

Where:   

 = is the probability of dying between birth and exact age  

 = is the proportion of deaths among children ever born to women in age group i 

 = is a multiplier that adjusts for non-mortality factors determining the value of  

The main source of error with regards to input data for application of this method include 

the underreporting of total number of children ever born and children dead by the women, 

as well as the over-reporting of children surviving. According to Brass the probability of 

dying should increase with the mother’s age as a result of increasing exposure to the risk 

of dying for the children. Table 2.5 shows results for children (both sexes) reported by 

women of reproductive ages. The disaggregation by sex, however, showed implausible 

patterns and are not shown here. Column 2 in the table shows the number of women who 

did not specify their parity while the third column shows women with parity inconsistent 

with the mother’s age. Columns 9 and 10 should be consistent depending on the quality of 

data. Column 11 is the ratio between the aforementioned columns showing the 

inconsistency between the reported children dead and those derived from children ever 

born and surviving. As evident in Table 2.5, there is discordancy in the reported number of 

children dead by age of the mother and that derived from the children ever born and 

surviving, shown by a ratio which is not unity (Column 11). Although there is an increase in 

the probability of dying, the increase is not in a strictly monotonic way. This may reveal 

some shortcomings with the data i.e. underreporting of dead children or overstatement of 

surviving children.  
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Chapter 3: Numbers of deaths 

3.1 Introduction 

This section provides analysis of the unadjusted Census 2011 mortality data. 

3.2 Census 2011 mortality tables 

Tables 3.1 and 3.2 show the mortality data at household level, indicating which 

households reported a death in the 12 months before the census. The two tables are not 

consistent with the subsequent tables because households may report more than one 

death. Table 31 shows that 432 650 households reported a death in the last 12 months 

preceding the census. Interestingly, 28 571 households did not know whether there was a 

death in the household. The absolute number of deaths cannot be compared across 

provinces because mortality levels are affected by the population size and the age 

distribution of the population. Readers are cautioned that numbers may slightly differ 

between tables because of rounding. 

KwaZulu-Natal reported the highest number of deaths (109 767), which is consistent with 

previous mortality patterns in the country. The majority of households reported between a 

single and four deaths.  

Table 3.1: Number of households reporting death occurrences by province, 2011 

Province Yes No Do not know Total 

Western Cape 32 166 1 598 605 3 154 1 633 925 

Eastern Cape 72 199 1 612 447 2 697 1 687 344 

Northern Cape 11 240 289 613 547 301 400 

Free State 33 211 788 523 1 551 823 285 

KwaZulu-Natal 99 641 2 435 052 4 644 2 539 336 

North West 34 971 1 024 772 2 256 1 061 998 

Gauteng 74 779 3 824 209 9 839 3 908 826 

Mpumalanga 35 483 1 038 153 1 830 1 075 466 

Limpopo 38 961 1 377 070 2 054 1 418 085 

South Africa 432 650 13 988 444 28 571 14 449 665 
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Table 3.2: Number of deaths by province 

Number of 
deaths 
reported by 
households WC EC NC FS KZN NW GP MP LP RSA 

1 31 744 69 946 10 685 31 589 93 939 33 282 73 681 33 746 37 505 416 118 

2 1 969 8 178 1 154 3 356 13 075 3 782 6 016 3 637 3 046 44 213 

3 246 862 117 418 1 704 452 840 340 228 5 206 

4 56 238 59 113 813 160 207 168 82 1 897 

5 0 61 5 22 96 17 37 18 17 271 

6 0 45 6 19 118 13 41 27 8 277 

7 11 0 0 10 0 0 16 0 0 37 

8 0 0 8 8 23 0 0 8 0 47 

Total 34 025 79 330 12 033 35 535 109 767 37 705 80 838 37 944 40 887 468 065 

 

Table 3.3 below shows the number of deaths by month and year. Most deaths (63 290) 

were recorded in October, the month of enumeration compared to the next highest number 

of deaths, 45 668 in September; this trend has also been observed with other censuses 

elsewhere.  

Table 3.3: Month and year of birth 

Month 

Year 

2010 2011 Total 

January   29 464 29 464 

February   30 629 30 629 

March   33 096 33 096 

April   33 718 33 718 

May   33 238 33 238 

June   44 237 44 237 

July   39 277 39 277 

August   38 347 38 347 

September   45 668 45 668 

October 36 052 27 238 63 290 

November 37 601   37 601 

December 39 503   39 503 

Total 113 156 354 912 468 068 

 

Figure 3.1 show the distribution of deaths by age and sex. The unspecified age and sex 

are distributed proportionally across age groups. As expected, mortality for male infants is 

higher than that of their female counterparts. Mortality for youth is higher for females 

compared to males while the inverse is seen in the older adulthood ages.  
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Figure 3.1: Age and sex distribution of deaths, 2011 

 

Figure 3.2 below shows the distribution of observed deaths by population group. The black 

African population shows the highest level of mortality of all the population groups and 

across all the ages (except after age 65). The mortality distribution of the whites and the 

Indian/Asian population groups is the lowest. “Other”, a valid population group category in 

Census 2011, is not included. 

Figure 3.2: Distribution of deaths by population group 
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Figure 3.3 shows that the majority of deaths were due to natural causes of death, with the 

males having more than double the number of female deaths due to unnatural causes. 

Figure 3.3: Causes of deaths, 2011 

 

 

 

 

 

 

 

Table 3.4 below shows the distribution of pregnancy-related deaths by age of the woman. 

Female deaths with unspecified response on the pregnancy-related questions are high 

(approximately 17 per cent of the total reported deaths for females of reproductive age). 

Table 3.4: Distribution of pregnancy-related deaths by age 

Age  Yes No Do not know Unspecified Total 

10-14 46 652 1 226 925 

15-19 379 2 155 12 560 3 106 

20-24 916 5 600 17 1 299 7 832 

25-29 1 319 9 751 40 2 111 13 221 

30-34 1 197 10 885 47 2 435 14 565 

35-39 865 10 489 41 2 293 13 689 

40-44 514 8 856 23 1 998 11 390 

45-49 360 8 335 24 1 880 10 599 

50-54 71 1 646 3 473 2 194 

Total 5 667 58 370 208 13 275 77 520 
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Chapter 4: Mortality estimates 

4.1 Introduction 

The chapter starts with a discussion on population estimates and the rest of the section 

provides a discussion of both child and adult mortality estimates and life expectancy, and 

disability-free life expectancy for older adults.  

4.2 Population estimates 

The population estimates provide the denominator for estimation of mortality. In the 

monograph the population for both 2001 and 2011 are used. The change in the size of the 

population between 2001 and 2011 should be explained by the following demographic 

equation: 

],0[],0[],0[],0[)0()( TOTITDTBPTP −+++=     (2) 

Where 

)(TP    = number of persons alive at time T (2011) 

)0(P    = number of persons alive at time 0 (2001)   

],0[ TB   = number of births between time 0 and T (2001 and 2011)  

],0[ TD   = number of deaths between time 0 and T (2001 and 2011) 

],0[ TI    = number of in-migrants between time 0 and T (2001 and 2011) 

],0[ TO   = number of out-migrants between time 0 and T (2001 and 2011) 

In the monograph, the population is not adjusted, except for the births in the last 12 

months which are used as the denominator for direct estimation of IMR and MMR. The 

births were adjusted first by using the el-Badry correction to apportion women with missing 

number of children between the estimated true missing and those who were actually 

childless (El-Badry 1961), and then the relational Gompertz model was also used to adjust 

and correct for fertility distributions derived from reports on births in the 12 months 

preceding the census. For provincial estimates the relational Gomperzt model was used 

for all the provinces except for Western Cape, where the Feeney variant of the Brass P/F 

ratio was used, although the two methods did not yield significantly different estimates. For 

population group estimates, the relational Gompertz model was used for the black African 
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and the coloured populations while the Feeney variant was used for the white and 

Indian/Asian population groups. Figure 4.1 provides for the age structure of the 2001 and 

2011 population. 

Figure 4.1: Distribution of population by age and sex, Censuses 2001 and 2011 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Assessing completeness of reported household deaths 

4.3.1 Assessing completeness of intercensal deaths 

In the monograph the intercensal survival methods, the Generalised Growth Balance 

(GGB) method (Hill 1987) and the Synthetic Extinct Generation (SEG) method, Bennett-

Horiuchi (1981) are used to estimate the completeness of deaths, which eliminates the 

assumption of a stable population from the previous death distribution methods. The 

programs available on International Union for the Scientific Study of Population (IUSSP) 

(Moultrie 2013) were used. Deaths and population from Censuses 2001 and 2011 

disaggregated into five-year age groups were used to provide an intercensal completeness 

estimate. Table 4.1 below shows the completeness of intercensal household deaths by 
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method used. Interestingly, there is not much difference for male deaths completeness by 

method used but for females. The estimated completeness for females using the 

SEG+GGB is striking for females (89 per cent from 65 and 57 per cent for GGB and SEG 

respectively). Also notable are the differences between the completeness for males and 

females across the methods.  

Table 4.1: Estimated completeness of reported household deaths, intercensal 
deaths 

  GGB SEG SEG+GGB 

Male 74 69 72 

Female 65 57 89 

Total 70 63 81 

 

4.3.2 Assessing completeness of deaths 12 months before the census 

Deaths at age zero are assumed to be complete and possible exaggeration due to 

possible reporting of stillbirths assumed to be insignificant. The assumption for 

completeness at age zero is consistent with the research that a survey can validate the 

vital registration deaths by enabling calculation of a fraction for adjusting the incomplete 

registered deaths (Becker et al. 1996). The reported 42 055 is also comparable to the 

41 164 from the UN IGME’s estimate (United Nations Children’s Fund 2014). The 

published vital registration deaths completeness (South Africa Department of Health 2011, 

Stats SA 2014a) is used to provide an adjustment factor for the Census 2011 adult deaths 

and also provide an estimate for adulthood mortality, which are used together with child 

deaths to derive the mortality of the entire population using COMBIN, a program from 

MORTPAK.   

4.4 Mortality indicators 

4.4.1 Childhood mortality 

Success in reducing mortality is associated with improvement in the well-being of a 

population and in particular, childhood mortality is often regarded as a sensitive indicator 

of socio-economic development. The MDG 4 focuses on reducing mortality of under-fives, 

(by two-thirds, between 1990 and 2015). With the deadline of the MDG approaching, 

estimates of childhood mortality are critical for monitoring the country’s progress.  
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Estimating childhood mortality: direct methods 

The births are derived from question P-38 (Figure 2.3) which asks the date of birth of the 

last child born. All the dates were provided for whose child was the last and only births that 

occurred between 10 October 2010 and 9 October 2011 were extracted for calculation of 

IMR q(1). The same applied for deaths, asked in question P-41. The births were then 

adjusted, first by applying the el-Badry correction for the misreporting of childless women 

as parity not stated (El-Badry 1961) and then using the relational Gomperzt model to 

adjust and correct the distribution of births.  

The formula used for calculating IMR is as follows:  

k
B

D
IMR =

      (3) 

Where  

 B= the number of live births (adjusted) 

 D = the number of deaths before age one 

 k = constant usually 1 000 

The result was an IMR of 35 deaths per 1 000 live births, comparable to the estimate from 

the indirect estimation from children born and surviving and other sources (section 4.4.3 

below).  

IMR at sub-national level 

The reported household deaths and adjusted births, both for age zero and disaggregated 

by province, were used to estimate the IMR by province (Figure 4.2) and district (Figure 

4.3) for 2010. Figure 4.2 shows that Free State has the highest IMR and this is consistent 

with vital registration data. The Western Cape and Gauteng provinces have the lowest 

IMR per 1 000 live births compared to other provinces. All metropolitan municipalities 

reported lower IMR relative to other districts within their respective provinces. Zululand and 

Thabo Mofutsanyane districts have the highest IMR in the country. 
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Figure 4.2: IMR by province 
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IMR by population group 

The reported household deaths and adjusted births, both for age zero and disaggregated 

by population group, were used to estimate the IMR by population group (Figure 4.4). 

Results show that the IMR for black Africans is the highest, followed by that of the 

coloured population group while the white population group has the lowest IMR, which is 

consistent with literature regarding the dynamics of the different population groups in the 

country.  

Figure 4.4: IMR by population group 
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Estimating childhood mortality: Indirect methods 

Using the Brass technique of children ever born and children surviving, in 2010 the IMR 

was estimated to be 34 per 1 000 live births (Figure 4.5). The results also show declining 

IMR.  
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Figure 4.5: IMR estimates by source of data and year 
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Indirect methods and direct methods on IMR 

The indirect techniques for demographic estimation were mainly developed to aid 

demographers to evaluate and compute demographic estimates, particularly from data that 

are incomplete or deficient. The comparable IMR estimates from the direct and indirect 

methods in the monograph is worth further research to check if violations of the 

assumptions in the indirect estimation of child mortality is yielding implausible estimates, or 

whether the results are encouraging that the mortality data was complete at age 0 

especially considering that the estimates are comparable to other sources.  

Estimating childhood mortality: Indirect methods 

Figure 4.6 shows the Under-5 mortality (q5) from the Brass technique, estimated to be 44 

per 1 000 live births in 2010 which is relatively low compared with estimates from other 

sources. From a computed life table using Census 2011 data, the Under-5 mortality rate 

was 47, 48 and 48 per 1 000 live births for males, females and both sexes respectively. 
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Figure 4.6: Under-5 estimates by source of data and year 
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registration data. The orphanhood data for the two censuses provide an estimate of the 

average probability of dying in adulthood for the intervening period (estimated to be around 

2007 expected to be the peak of mortality in the country) for respondents older than 15 

years shown by the synthetic points on the graph. The average probability of dying in 

adulthood (45q15) in the intervening period is approximately 54 per cent and 33 per cent 

for males and females respectively, and mortality differential by sex is striking.  

Figure 4.7: Trends in the probability of dying between ages 15 and 60 estimated 
from orphanhood data, Censuses 2001 and 2011 

 

Adult mortality from different sources 

In the intercensal period, the adult mortality was approximately 50 per cent for males and 

ranged between 42 and 45 per cent for females (Table 4.2). In 2010 the probability of 

dying declined to 44 and 31 per cent for males and females respectively; the decline is 

expected because mortality has gone down and the intercensal periods include peak 

periods for mortality. The female adult mortality in 2007 is implausibly low compared with 

the observed trends in adult mortality. 
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Table 4.2: Estimated probabilities of dying between ages 15 and 60 

Method/source Year  Male  Female Both sexes 

Orphanhood method 2007 0,538 0,327 0,433 

GGB 2001-2011 0,492 0,418 0,455 

SEG 2001-2011 0,504 0,449 0,477 

GGB+SEG 2001-2011 0,499 0,445 0,472 

Life table 2010 0,436 0,312 0,374 

4.4.3 Maternal mortality 

MMR was calculated using direct methods with the numerator adjusted for incompleteness 

and denominator also adjusted. The deaths used as the enumerator were obtained from 

pregnancy-related deaths from questions M−06 to M−08 (Figure 2.1) and the denominator 

is births in the last 12 months (see 4.2 for source of births). The unspecified deaths for 

pregnancy related questions were not included in the analysis on the assumption that the 

responses for “No” were sometimes left as blank during data collection. The unspecified 

deaths constituted a substantial proportion; they were more than the reported pregnancy-

related deaths. The fraction to adjust for maternal deaths was derived from the average 

completeness of adult deaths on the assumption that the completeness of the household 

deaths is the same as that of the causes of death. The formula is represented here:  

k
B

D
MMR =

        (4) 

Where 

 D = the number of deaths to females aged 15–49 years  

 B= the number of live births 

 k = a constant usually 100 000 

Levels of maternal mortality ratios in South Africa remain contested (Udjo and 

Lalthapersad-Pillay 2014). The issues with measuring maternal mortality include 

methodological and definitional differences, particularly in the two major sources of data 

for maternal mortality i.e. vital registration and census or sample surveys. Vital registration 

data provides the maternal deaths from the causes of deaths whereas the censuses and 

surveys provide deaths from pregnancy-related questions which may be linked rather to 

the timing of the deaths. The resultant 580 maternal deaths per 100 000 live births 

compares with the 613 estimate by Udjo (2014) and seems consistent with the 2007 
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estimate of 642 from Udjo and Lalthapersad-Pillay (2014). The estimated MMR is very 

different from the 269 estimated using vital registration data for South Africa by Dorrington 

et al. 2014.  

4.4.4  Life expectancy 

Life expectancy is a reflection of the overall mortality of a population. In general, life 

expectancy has been improving (Dorrington et al. 2012) and this may be attributed to the 

scale-up of ART. UNAIDS reports that by 2012, about 2,2 million people were accessing 

HIV treatment while about 87% of HIV+ pregnant women receive ART to reduce the risk of 

mother to child transmission (PMTCT is offered at 98% of health facilities) in South Africa 

(UNAIDS 2014).  

The life table was constructed from the estimated adult mortality rate and the nMx directly 

calculated from the reported deaths and adjusted births at age 0. The life expectancy at 

birth was 55,2 and 60,6 years for males and females respectively, and 57,9 years for both 

sexes; this is for the 12 months before the census (2010).  

4.4.5 Life expectancy and disability-free life expectancy at selected older ages 

The disability-free life expectancy is included in the monograph in light of the global 

acknowledgement of the universality of ageing across the world, and the relationship 

between chronological age and health. This section of the monograph attempted to 

estimate the disability-free life expectancy for synthetic cohorts aged 50, 60 and 80 years 

in 2011 to show the quality of life at older ages. The different ages are informed by the fact 

that WHO (2014) suggests that while 60 years is internationally recognised as the lowest 

cut off age for older persons,  50 years is appropriate for sub-Saharan Africa. Eighty years 

on the other hand is regarded as the oldest of the old. The disability-free life expectancy 

also known as the Sullivan Index was popularised in his work (Sullivan 1971) and has 

become widely used for calculating population health because of its robustness, feasibility 

for cross-sectional data, and  that it requires relatively simple input data and is easy to 

interpret. The method has two components: the mortality and the health components and 

is an extension of a life table to include the fraction of the population with disability. The 

health and functionality questions in Census 2011 that asked the degree of difficulty with 

seeing, hearing, communication, walking, memory and self-care are used for the health 

component. Some difficulty in at least two of the functional areas or cannot do at all in at 

least one of the functional areas at the time of the census were used to calculate the 
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proportion of disability among respondents. The following is the formula for disability-free 

life expectancy:   

xnxx LnDPe *)1(' −=     (5) 

Where 

xe' = is disability-free life expectancy at time t 

xD =    the prevalence of disability in the age interval   

xP =    the number of survivors in the age interval at exact age x  

xn L = Person Years lived in the age group nxx +,  

 

Results show that older females consistently have better survival chances than their male 

counterparts (Table 4.3). Although there is a notable difference in life expectancy between 

males and females across ages, the disability-free life expectancy – which is the number 

of years that the individual expects to live free of disability at a given age – does not differ 

much between the two. The results suggest that older females have worse health 

outcomes compared to males. 

Table 4.3 Estimated life and disability-free life expectancy at selected older ages, 
Census 2011 

Sex 

Life expectancy Disability-free life expectancy 

50 years 60 years  80 years 50 years 60 years 80 years  

Male  19,4 13,3 4,7 16,1 10,3 2,4 

Female 22,6 15,5 5,3 17,2 10,8 2,1 

Both sexes 21,0 14,4 5,0 16,7 10,6 2,3 

 

4.6 Conclusion 

This section used either direct or indirect estimation techniques (or both) to estimate 

indicators for child, adult and maternal mortality. The estimation of both child and adult 

mortality in the country is contested but the bulk of the estimates in this section are largely 

congruent to estimates published elsewhere.  
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Chapter 5: Findings, conclusions and recommended further 
research agenda 

5.1 Introduction 

This section shows a summary of the main findings. Apart from the mortality indicators, the 

report also shows the quality of the mortality data collected during the 2011 Census. In the 

monograph, the mortality data for 2001 and 2010 are used to estimate patterns and trends 

of mortality in South Africa.   

5.2 A synthesis of the main findings 

The report shows the completeness of the Census 2011 mortality data relative to the 2001 

Census. Male deaths had higher completeness than female deaths. Results show 

mortality differentials by age, sex, population group and province.  

During the period 2001 and 2011, the country experienced an increase and a decline in 

both child and adult mortality and is consistent using summary birth histories, the 

orphanhood method and household deaths. Decline in both child (IMR and Under 5) and 

adult mortality rates has contributed to the increasing life expectancy at birth. The IMR 

estimates are consistent using direct and indirect methods. The maternal mortality rate 

remains extremely high at 580 per 100 000 live births which, although consistent with 

estimates using Census and sample survey data, is starkly different from vital registration 

estimates. This is partly because of the differences in definition between the two sources 

of data. The decline in mortality could partly be explained by the increased ART provision 

in the country. The findings suggest that the country has made significant progress 

towards achievement of the MDG targets.  

The disability-free life expectancy shown for older age groups in the monograph concurs 

with established knowledge that suggest that females have a higher prognosis of survival 

but worse health outcomes than their male counterparts.  

5.3 Conclusion and recommendations 

The monograph has implications for health and the social economic determinants of 

health. As completeness of data is a barometer for the quality of the data and the reliability 

of the estimates thereof, efforts at provincial level which is the level at which data 
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collection is co-ordinated – in terms of fieldworker training, logistical and  provision of 

monitoring during data collection – should be proritised for quality data.  

5.4 Limitations of the monograph 

The estimates provided in this monograph are as accurate as the input data used and the 

assumptions made in the analysis. No sub-national estimates were done except for IMR 

where direct estimates were used because of the difficulty in establishing completeness of 

household deaths at the different levels. The orphanhood method could not be used at 

sub-national level because of circular migration, which would mean that the parent 

reported by the child may not necessarily be in the same geographical location as the 

child.   
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