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Abstract

The lack of reliable data for child mortality estimation since 1998 has meant that 
child mortality rates for South Africa have not been updated for almost ten years. 
This study makes use of the Community Survey data of 2007 and adaptation of 
the correction to the children ever born/children surviving method suggested by 
Ward and Zaba (2009) to estimate current rates of infant and child mortality 
and establishes trends in childhood mortality between 1996 and 2006. The study 
found that infant mortality rates have been almost constant at around 50 deaths 
per 1000 live births while under-five mortality rates are found to have increased 
from just below 70 deaths per 1000 live births in 1996 to around 75 deaths per 
1000 live births in 2006.

Keywords: Infant mortality, under-five mortality, HIV/AIDS prevalence, 
Brass Technique, Trussel variant, South Africa.

Resume 

 L'absence de données fiables sur l’estimation de la mortalité infantile en Afrique du Sud 

n'ont pas été mise à jour depuis presque dix ans à partir de 1998. Notre étude a établit 

les estimations sur les taux de mortalité infantile ainsi que la mortalité des enfants de 

moins de cinq ans. Notre analyse a utilisé les données de l’Enquête communautaire de 

2007, recensement de 2001 et les résultats sur les recherches antérieurs depuis 

1996.Les résultats montrent que le taux de mortalité infantile sont restés presque con-

stant, environ 50 décès pour 1000 naissances vivantes tandis que pour moins de cinq le 

taux de mortalité ont augmenté, passant de 70 décès pour 1000 naissances vivants en 

1996 à 75 décès pour 1000 naissances vivants en 2006.
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Introduction 

South Africa’s past mortality trends and 

future estimates for the country have 

been developed by individual research-

ers and independent groups such as the 

Actuarial Society of South Africa 

(ASSA), Inter-agency Group for child 

mortality Estimation (IGME), Murray, 

Laakso, Shibuya et al., (2007), the 

Department of Health [South Africa], 

Medical Research Council and Orc-

Macro (2003) and Dorrington, 

Moultrie, Timaeus et al., (2004). What 

is common among these sets of esti-

mates is the undeniable reality that 

infant and under-five mortality rates 

were falling in South Africa until around 

1992-1993 after which they probably 

increased, although there is much 

uncertainty about the estimates. 

Unfortunately after 1996/7 the data 

on infant and childhood mortality have 

been too poor to allow accurate esti-

mation of childhood mortality (Dor-

rington, Moultrie and Timaeus 2004), 

until the recent 2007 Community Sur-

vey. In addition the main method of 

estimating infant and under-five mortal-

ity indirectly, the children ever born/

children surviving method (Brass 1975; 

Trussell 1975; United Nations 1983) 

produces biased estimates in an HIV/

AIDS epidemic (Ward and Zaba 2009). 

Thus an adaptation of the correction 

factors to the children ever born/chil-

dren surviving method suggested by 

Ward and Zaba (2009) is applied to 

estimate the levels and trend in child-

hood mortality between 1996 and 2006 

on the assumption that the increase in 

completeness of the vital registration 

implied by estimates of past mortality 

rates was monotonic between 1996 

and 2006. 

Literature review and 
theoretical Framework 

The South African vital registration is 

incomplete. Thus indirect techniques 

have to be used to estimate childhood 

mortality. Brass’s children ever born/

children surviving method (Brass 1975; 

Trussell 1975; United Nations 1983) 

has been used in the past to estimate 

childhood mortality trends in South 

Africa (Dorrington, Moultrie, Timaeus

et al., 2004; Udjo 2005) but the advent 

of HIV/AIDS resulted in the violation of 

the assumptions inherent in this 

method (Ward and Zaba 2009). How-

ever, Ward and Zaba (2008) suggest a 

correction to Brass’s children ever 

born/children surviving method to deal 

with this problem on the assumption 

that the population and the epidemic 

have been stable for some time.

Ward and Zaba (2009) assessed the 

extent of the bias introduced by the 

HIV epidemic to the estimation of child-

hood mortality using the Brass method 

by simulating a stable population with 

constant prevalence over time and 

from this derived factors for correcting 

for the bias. Thus the true probability of 

dying before reaching age Z 

where n(Z) is the estimated correction 

factor dependent on the level of preva-

lence of women of child-bearing age 

q Z( )
t

q Z( )
e
n Z( )+=
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and age Z, and q(Z)e is the mortality 

rate estimated by applying the Brass 

method without correction. 

Two regression models were 

developed for determining the correc-

tion factors, n(Z). The basic regression

where PREV is the prevalence of 

women aged 15-49, and the extended 

regression 

where PREV15 is HIV prevalence of 

women aged 15-19 years. 

Unfortunately stable populations 

with stable HIV prevalence are not very 

likely, and South Africa is no exception. 

There has been an upward trend in HIV 

prevalence in South Africa after 1986, 

(Dorrington, Johnson, Bradshaw et al.,

2006). Thus the assumption of stability 

is violated and we need to allow for this 

somehow in this study. 

A new approach to estimating infant 

mortality, which is not particularly 

biased by HIV/AIDS is that proposed by 

Blacker and Brass (2005). They derived 

factors for converting the proportion 

dead of births in the last 24 months into 

infant mortality rate using simulation. 

The derived correction factors for this 

previous birth technique (PBT) ranged 

from 1.04 to 1.1 with a median value of 

1.092. They give selection guidelines on 

which factors to use. The adjustment 

factor for South Africa is given as 

1.0909 (Blacker and Brass 2005) and 

although it is based on data from the 

Agincourt Demographic Surveillance 

Site which appears to experience child 

mortality lighter than the country as a 

whole, we assume, since this factor is 

not very different from the average of 

the simulations, it can be used to esti-

mate infant mortality for the country as 

a whole.

Data and methodology 

The recent Community Survey of 2007 

and the registered deaths from the vital 

registration for the whole country are 

the main data sources. The former had 

children ever born/children surviving 

data that was used to estimate infant 

mortality rates (IMR) and under five 

mortality rates (U5MR) (adjusted for 

HIV) at particular reference periods. It 

also had reported household deaths 

which were used to estimate childhood 

mortality levels directly and data on the 

survival of the last child born to women 

aged 12-49 which was used to estimate 

childhood mortality using PBT. The 

reported household deaths from the 

2001 Census were used to directly esti-

mate the level of child mortality around 

2001, while past research was used to 

ascertain the level of child mortality in 

1996. This section outlines how these 

data and methods were used to esti-

mate child mortality and how the mor-

tality trend between 1996 and 2006 

were determined.

Initial infant and child mortality esti-

mates were derived using three meth-

ods. First estimates are derived using 

the Brass’s method without correction 

for bias due to AIDS deaths. The initial 

age specific estimates of mortality rates 

applying Brass’s method to all the data 

produced rates that were higher for 

girls than boys. These inconsistencies 

have been noted by others (Udjo and 

n Z( ) aPREV b PREV( )2+=
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van Aardt 2008) and they suggest that 

the data may be problematic. The 2007 

Community Survey questionnaire 

included questions pertaining to both 

male and female children who are alive, 

dead and whether they still lived at 

home or lived elsewhere. These data 

were used to check the internal consist-

ency of the answers by reconciling the 

responses to these questions with 

those to questions about the total 

number of children ever born/children 

surviving . These checks revealed a 

number of inconsistencies. 

We decided to exclude the data for 

women with inconsistencies from the 

analysis resulting in a loss of eight per 

cent of the responses. The estimates of 

mortality from this new data set no 

longer produced estimates of mortality 

of girls higher than that of boys. These 

data were then used to produce the 

estimates of child mortality presented 

below.

These estimates had to be adjusted 

for the impact of HIV/AIDS on the 

method. The use of the Ward and Zaba 

(2009) correction factors assumes that 

HIV prevalence has remained constant 

over time. This is not the case with 

South Africa and hence there is a need 

for correction factors that allow for the 

fact that HIV prevalence has not been 

stable over the past years.

Deriving accurate correction fac-

tors for a changing epidemic is a major 

research project on its own so it was 

decided to adjust the Ward and Zaba 

correction factors to allow approxi-

mately for the fact that prevalence has 

been rising steadily until shortly before 

the survey using the following rationale. 

Had there been no HIV the adjustment 

would be zero. Thus, what is required 

are correction factors that lie between 

those calculated using the prevalence at 

the time of the survey and zero, which 

in some way reflects the lower average 

prevalence applicable to the women at 

the time they gave birth. In addition 

these correction factors should range 

from nearly the full adjustment for 

births to women at the youngest age 

group to very little for those of women 

in the oldest age group. 

There are several ways of meeting 

these requirements, all of which give 

similar answers. The approach we 

adopted was to scale the Ward and 

Zaba adjustment by the ratio of the 

prevalence at the time of the birth of 

the child, to the prevalence at the time 

of the survey. The average prevalence 

at the time at which the child was born 

was estimated as the weighted average 

of the prevalence at the time of birth of 

all births to women aged 45-49, 40-44, 

..., 15-19. The weighting used was the 

number of births to women at these 

ages. These HIV prevalence rates were 

then used to adjust Ward and Zaba’s 

correction factors. 

The period infant and under-five 

mortality rates implied by the death 

rates obtained using the children ever 

born/children surviving method 

(adjusted to allow for the impact of 

HIV/AIDS) cannot be derived using 

Coale and Demeny’s model life tables 

for a country with a high HIV preva-

lence rate such as South Africa. In the 

case of South Africa, the mortality rates 

underlying either the ASSA2003 or the 

United Nations Population Division 

(UNPD) projection models provide 

model life tables that incorporate the 

impact of HIV/AIDS on mortality, vary-

ing over time. For our purposes we 
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used life tables produced by the 

ASSA2003 model. We allowed for the 

changing “shape” of the life table over 

time using different life tables for each 

age group, namely, the life table appli-

cable to the particular time reference 

point. A one parameter Brass logit rela-

tional equation was then used to calcu-

late the implied IMR and U5MR for 

each given period. 

The mean survival time for children 

was set in their model at 2.5 years from 

time of infection and for adults it was 

set at 8 years, and they assumed that no 

infected child lives beyond the age of 5 

years, and ignored the impact of later 

infection of children after they become 

sexually active. Thus their adjustment is 

quite wrong for the oldest and to some 

extent second oldest age groups. For 

example, consider the estimate of 20q0

which is based on the survival of chil-

dren aged between 0 and 35. The 

majority of them (15 years and above) 

will be sexually active and will have 

been exposed to HIV prevalence rates 

even higher than those of their mothers 

at the time of their birth, in an environ-

ment of increasing prevalence rates. 

This has the effect of increasing the 

estimated mortality rates based on the 

reports of women in the older age 

groups. Thus the estimates at these 

ages are of no use and are disregarded 

in this analysis.

Next we used the Blacker and 

Brass’s (2005) variant of the previous 

birth technique to estimate the infant 

mortality rate circa 2006 from the sur-

vival status data of last child born 

reported in the 2007 Community Sur-

vey. The reference date of the survey 

can be assumed to be mid-February 

2007, thus the PBT is used to analyse 

the sex-specific survival status of chil-

dren born 24 months before 15 Febru-

ary 2007. The mortality estimates for 

girls were higher than for boys for the 

PBT and this anomaly remained even 

after discarding the cases with contra-

dictory summary births history data 

which suggest that the data remain 

problematic. Finally, we estimated 

infant and child mortality directly from 

the deaths in the previous year as 

reported by households using synthetic 

cohort life tables. 

The estimates of mortality rates for 

1996 were determined from past 

research. The 1998 South Africa De-

mographic and Health Survey and the 

1996 Census are the two most reliable 

sources of data that have been used to 

estimate national child mortality rates in 

South Africa around 1996. There are 

various estimates of child mortality for 

1996 (Department of Health [South 

Africa], Medical Research Council and 

OrcMacro. 2003; Dorrington, Moultrie, 

Timaeus et al., 2004; Nannan, Brad-

shaw, Timeaus et al., 2000; Udjo 2005). 

The decision to choose the best esti-

mate for that year is not an easy one. It 

was thus decided to take an average of 

the estimates from the 1996 Census 

data and the indirect and direct esti-

mates from the 1998 SADHS as 

described in more detail in Darikwa 

(2009). 

Child deaths in the past year as 

reported by households in the 2001 

Census and 2007 Community Survey 

were used to estimate child mortality 

rates a year before the date of the 2001 

Census and 2007 Community Survey, 

respectively. The age specific synthetic 

cohort life tables are constructed using 

the deaths reported by households in 
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the 2001 Census and the 2007 Com-

munity Survey.

These mortality estimates were 

then used to determine the trend in the 

completeness of death registration by 

age between 1996 and 2006 by assum-

ing that the completeness of death reg-

istration follows a logistic trend over 

time. In estimating of the trend in com-

pleteness of reporting over the period 

it was assumed that the trend in com-

pleteness is smooth (that is fluctuations 

in the data are not due to fluctuations in 

completeness) and that completeness 

in any age group did not fall over the 

period. The final estimates take into 

consideration the fact that the com-

pleteness of infant deaths cannot be 

greater than the completeness of births 

registered in the year in which they 

were born4 (for similar use of assump-

tion also see, Cabigon 1996). The logis-

tic curve was then fitted using the 

LOGISTIC spreadsheet (Arriaga 1994). 

Knowledge of the completeness of reg-

istration of deaths by age was then used 

to adjust the number of deaths from 

vital registration (VR) in each year 

between 1996 and 2006 and to deter-

mine the child mortality trends in the 

10-year period.

Results

The Blacker and Brass (2005) variant of 

the previous birth technique gave an 

infant mortality rate of 46 infant deaths 

per 1,000 live births for the year before 

the 2007 Community Survey. The sex-

specific infant mortality rates exposed 

the anomaly of the higher female mor-

tality rate of 52 than the 39 for males. 

Although this could be the result of 

underreporting of male deaths, it is not 

clear why this would be the case. The 

anomaly could not be eliminated by 

removing data with obvious anomalies. 

This discrepancy has been noted 

before, for example, it was found with 

infant mortality rates derived from the 

1982 Fertility Survey based data 

(Chimere-Dan 1993; Dorrington, Brad-

shaw and Wegner 1999) and also with 

child mortality rates derived for the 

years 2003 and 2004 using data from a 

Health and Demographic Surveillance 

Site in Kwazulu-Natal (Muhwava and 

Nyirenda 2008).

Using the deaths reported by 

households in the 2007 Community 

Survey gave an infant mortality rate of 

53 deaths per 1,000 births and an 

under-five mortality rate was estimated 

at 80 per 1,000 births.

To estimate the child mortality in 

the year before the 2007 Community 

Survey the child mortality results 

obtained using the PBT and those calcu-

lated directly from the deaths reported 

by the households were compared with 

those projected by the ASSA2003 

model (Dorrington, Johnson, Bradshaw 

et al., 2006) and the United Nations 

Population Division/World Health 

Organisation estimates (UNICEF, 

WHO, The World Bank et al., 2007). 

These comparisons showed that the 

estimates from the PBT and the 

ASSA2003 model around 2006 were 

close (46 versus 48, respectively) while 

the estimates calculated directly from 

4. Registration of births is assumed to be generally higher than deaths in South Africa because 

child grants encourage registration of births. It is also more likely that a death of a birth 

that is registered is not registered than that an unregistered birth would be registered 

in order to register the death.
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deaths reported by household and 

those projected by the United Nations 

population division around 2006 are 

close to each other (53 versus 56, 

respectively). The difference between 

the direct estimate of the infant mortal-

ity rate and that estimated using the 

PBT is about 7 deaths per 1,000 live 

births, which is quite large. 

Which estimate to choose is not 

obvious but the estimate using the PBT 

probably underestimates infant mortal-

ity, since it would imply that registration 

of infant deaths in that year was 95.6 

per cent complete. This is higher than 

the completeness of birth registration 

in the country of 92 per cent (Darikwa, 

2009). Since the completeness of infant 

deaths is unlikely to be greater than the 

completeness of births registered up to 

at least a year after the year of birth, it 

means that 46 deaths per 1,000 live 

births is an underestimate of child mor-

tality in 2006. Since 46 is too low and 

53 is too high the average of the esti-

mates from the two methods was used 

to give a final infant mortality rate of 49 

deaths per 1,000 live births for the year 

centred on 2006.6.

The under-five mortality rate of 80 

around 2006 estimated from the Com-

munity Survey data may be too high 

when compared with the estimates for 

2006 from ASSA2003 (73) and United 

Nations Population Division/World 

Health Organisation (69) (UNICEF, 

WHO, The World Bank et al., 2007), 

and an infant mortality rate of 49 deaths 

per 1000 births. Thus this estimate was 

adjusted to the extent of the averaged 

infant mortality rate by multiplying it by 

a factor of 0.932835 (= 49.1/52.6, 

being the ratio of IMR to U5MR 

obtained using the direct method from 

reported household deaths in the 2007 

Community Survey) to bring it in line 

with the final estimate of infant mortal-

ity. This also has the effect of maintain-

ing the infant to under-five mortality 

ratio of 0.66 from the original estimates 

(52.6/80.0) which corresponds to the 

ratio of registered deaths in these ages 

and the ratio of rates from other 

sources (e.g. ASSA2003). Thus the final 

estimate of under-five mortality is 75. 

Thus the estimates that apply for the 

year prior to the survey date for the 

infant and under-five mortality rates are 

49 and 75 deaths per 1,000 live births, 

respectively.

The corrected data on children 

ever born/children surviving from the 

Community Survey was used to calcu-

late the original Brass estimates of child 

mortality using the West model life 

table to convert the proportion dead of 

children into the probabilities of dying 

before reaching age x, q(0,x), and the 

reference dates to which q(0,x) refers 

are derived in the usual way. The Ward 

and Zaba (W&Z) correction factors 

were then applied to give q(0,x)s 

adjusted for the HIV prevalence among 

women age 15-49, which stood at 

approximately 22 per cent at the date 

of the survey. The results are shown in 

Table 1. The unadjusted q(0,x) are 

implausibly low, particularly in recent 

years, while the W&Z adjusted q(0,x)s 

are too high, particularly at the higher 

ages.
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The Ward and Zaba estimates in the 

forth column of Table 1 are determined 

by the HIV prevalence at the time of 

the survey, which is higher than the 

average prevalence rates that existed in 

the age group of mothers at the time 

when they were giving birth. Thus the 

W&Z mortality estimates were thus 

adjusted by multiplying the Ward and 

Zaba’s correction factors with the ratio 

of the average HIV prevalence rate in 

the age group of mothers at the time of 

birth of their children and the rate at 

the date of survey. The results are 

shown in column 8 of Table 1(W&Z 

(2)). Interestingly it was found that 

approximately similar results could be 

obtained when W&Z correction factors 

are adjusted using the ratio of the HIV 

prevalence rate at the reference date 

and the rate at the date of survey. 

Results are presented in column 6 of 

Table 1 (W&Z (1)).

The adjusted W&Z (2) estimates 

were used in conjunction with life 

tables from the ASSA2003 model to 

determine the implied infant mortality 

rate q(0,1) and the under-five mortality 

rate q(0,5) using Brass’s logit relational 

model with one parameter. The quality 

of the translation depends on how well 

ASSA2003 really incorporates the 

dynamic and impact of HIV/AIDS mor-

tality for the period 1996 to 2006. As a 

check on the dependence of the results 

on the choice of model life tables 

(incorporating the impact of AIDS) the 

exercise was repeated using the latest 

United Nations Population Division life 

tables that also incorporates HIV/AIDS - 

this gave similar results to the above 

(For more details see Darikwa 2009). 

Thus it can be deduced that the results 

are not reliant on the model used to 

estimate the impact of AIDS on the 

mortality of children over time. 

The 1996 infant and under-five 

mortality rates obtained by taking aver-

ages of the estimates from the 1996 

Census data and the indirect and direct 

estimates from the 1998 SADHS were 

50.5 and 67 deaths per 1,000 live 

births, respectively (Darikwa 2009). 

The deaths reported by household data 

from the 2001 Census gave an infant 

mortality rate of 48 per 1,000 and an 

Table 1 Application of Ward and Zaba (W&Z) basic regression method to the 2007 
Community Survey.

Age 
x

Reference 
date

Original 
Brass's 
q(0, x)

W&Z's
 q(0, x)

HIV 
prevalence 

at reference 
date

Adjusted 
W&Z (1)
 q(0, x)

Prevalence 
at time of 

birth

Adjusted 
W&Z (2)
 q(0, x)

1 2005.9 0.0412 0.0513 20.9% 0.0509 20.8% 0.0509

2 2004.5 0.0459 0.0580 20.0% 0.0571 18.9% 0.0565

3 2002.5 0.0462 0.0615 18.1% 0.0590 15.3% 0.0570

5 2000.2 0.0508 0.0834 14.7% 0.0730 11.0% 0.0673

10 1997.7 0.0510 0.0856 9.4% 0.0660 7.0% 0.0622

15 1995.1 0.0659 0.1117 3.8% 0.0740 3.8% 0.0739

20 1992.2 0.0869 0.1945 0.8% 0.0909 1.6% 0.0950
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under-five mortality rate of 72 per 

1,000 live births. These estimates are 

within the range of the “illustrative life 

table” estimates produced by Dor-

rington, Moultrie and Timaeus (2004) 

and are thus considered to be reasona-

ble estimates for the level of childhood 

mortality for the year prior to the 2001 

census. 

The decision on which is the best 

estimate of the trend in completeness 

of death registration is not an easy one. 

The logistic function was chosen as it 

approaches a limit with time and was 

found to fit the data well. Empirical esti-

mates of completeness were derived by 

first calculating under-five and infant 

mortality rates for each year from 1996 

to 2006 directly using the registered 

deaths and estimates of the number of 

births and of mid-year population for 

ages 1-4 from the ASSA2003 model. 

Table 2 shows the estimates used 

to derive the completeness of death 

registration where IMR is the infant 

mortality rate and U5MR is the under-

five mortality rate for a given year. It 

can be seen that completeness of death 

registration for both the infants and the 

children below five years has been 

increasing over the years, but the 

increase is higher for infants than for 

children aged 1-4 since 2004. Logistic 

curves are fitted to these data to give 

equations describing the extent of 

death registration for infants, 1-4 year 

olds and children under age five, over 

the years. 

The curve fitted to the complete-

ness of death registration for infants, 

children below age five and the children 

aged 1-4 as well as the observed com-

pleteness are shown in Figure 1. The 

first two panels of Figure 1 show the 

observed and fitted values. Generally, 

the logistic curves give a good fit to the 

estimates of completeness of death reg-

istration. The completeness of death 

reporting has been increasing over the 

years and at all ages. The third panel 

shows that the completeness of regis-

tration of infant death has improved 

faster than reporting of death for chil-

dren aged 1-4. This has seen the com-

pleteness of death registration of infant 

deaths rising from 43 per cent to 

around 90 per cent in contrast to the 

rise from 43 per cent to about 57 per 

cent for the children aged 1-4 years.

Table 2 Data points used in deriving trends in completeness of death registration.

IMR U5MR

Empirical 
estimate

Direct 
estimate

 (VR)

Implied 
Completeness

 of death 

Empirical 
estimate

Direct 
estimat

e

Implied 
Completeness

 of death 

50 21 43% 67 29 44%

43 21 50% 60 29 49%

46 25 55% 67 35 52%

48 26 56% 72 37 51%

39 31 79% 62 42 67%

42 37 87% 67 52 77%

49 44 89% 75 58 78%
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The infant and under five mortality 

rates derived directly from the vital reg-

istration data are then adjusted for the 

incompleteness of death registration 

from this curve. The reciprocal of the 

completeness of death registration is 

applied for a given year to the vital reg-

istration mortality rates of male, 

females and both sexes combined.

The trends in mortality rates (adjusted 

for completeness of death registration) 

over the period are shown in Figure 2. 

These trends show that IMR may have 

remained fairly level at around 50 

deaths per 1,000 live births over the 

decade while the under-five mortality 

rates have increased slightly from 70 

deaths per 1,000 births in 1996 to 

around 75 deaths per 1,000 live births 

by 2006. Male rates are approximately 

5% higher and female rates approxi-

mately 5% lower than these rates for 

both sexes combined. 
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Figure 1 Completeness of death registration of infants, children below 5 and children aged 1-4.
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Discussion and conclusion 

The objective of this study was to esti-

mate the level of and trend in child 

mortality rates using deficient data 

biased due to HIV/AIDS, inter alia, in 

particular those from the 2007 Com-

munity Survey. The analysis has shown 

that the application of an adaptation of 

the Ward and Zaba adjustment to the 

estimates from the children ever born/

children surviving data from the 2007 

Community Survey can be used to pro-

duce approximate estimates of levels 

and trends of IMRs and U5MRs for the 

whole of South Africa. 

There is evidence that the com-

pleteness of death and birth registration 

has improved. In particular the death 

registration of infants has dramatically 

improved since 2001. This augurs well 

for the accuracy in future infant mortal-

ity rates. There is a strong possibility 

that future estimates of child mortality, 

starting with infant mortality rates, 

could be derived directly from vital reg-

istration with minimum adjustment.

The trends in mortality rates 

obtained are in line with the findings of 

Murray, Laakso, Shibuya et al., (2007), 

who suggest that child mortality rates 

are likely to remain constant for the 

period 1990 to 2015. These results thus 

confirm their findings that South Africa 

is unlikely to meet its target with 

regards to the Millennium Develop-

ment Goal number 4. 

The trends obtained are consistent 

with what is known about the proxi-

mate determinants of child and infant 

mortality in South Africa. Nannan, 

Bradshaw, Timeaus et al., (2000) 

showed that there is a correlation 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

IMR(both) 48.4 47.5 53.2 51.0 48.0 45.2 46.6 46.6 45.8 48.2 47.8

U5MR(both) 66.1 64.5 73.3 71.6 69.8 68.5 71.5 73.2 74.2 74.8 73.1
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Figure 2 Trends in Infant and Under-five mortality rates (adjusted for completeness of death reg-
istration) in South Africa, 1996-2006.
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between infant mortality and HIV prev-

alence and also poverty as measured by 

households with income less than R600 

per month, and that HIV accounts for 

26 per cent of infant mortality, while 

both poverty and HIV account for 61 

per cent of the infant mortality rates 

(Nannan, Bradshaw, Timeaus et al.,

2000). 

Research has shown that poverty 

levels worsened between 1995 and 

2000 (May and Woolard 2005) and that 

the number of people who are poor 

actually increased by about 2.7 million 

for the same period (Dorrington, 

Moultrie, Timaeus et al., 2004; Meth 

and Dias 2004). After 2000 there was a 

modest decline in poverty (Meth 2006; 

van der Berg, Burger, Burger et al.,

2005). The fact that there has been 

slow progress in addressing the proxi-

mate determinants of the major causes 

of deaths for children is a contributing 

factor to the virtually constant child 

mortality levels between 1996 and 

2006. 

The government of South Africa has 

been focusing on prevention of mother 

to child transmission (PMTCT), ante-

retroviral treatment (HAART), and 

service delivery and on the provision of 

a Child Support Grant to mitigate the 

effects of HIV and poverty on child 

heath over the 10-year period under 

study. Baseline (or non-HIV) mortality 

would have been expected to decline 

under these circumstances. The 

impacts of these programmes on base-

line mortality have probably been over-

whelmed by HIV related mortality to 

the extent that the overall mortality 

rates have remained relatively constant. 

The uncertainty around the estimates 

allows for the possibility that mortality 

rates peaked during the period under 

review. It would seem that PMTCT and 

HAART programmes are merely pre-

venting an increase in overall infant 

mortality. The mortality levels might be 

expected to start going down as the 

government efforts start taking effect. 

There is a need to increase efforts to 

reduce poverty. These programmes 

have to be complemented by a robust 

multi-sectored approach that will 

increase access to the interventions for 

HIV positive women and their offspring 

to ensure a downward trend in child 

mortality.

The estimates of infant and under-

five mortality rates obtained by adjust-

ing the vital registration system are con-

trasted with estimates from the 

ASSA2003 model in Figure 3. The infant 

mortality trends suggest that there has 

been a reversal in child mortality in the 

early 1990s until 1996. This was fol-

lowed by a 10-year period of relatively 

constant mortality rates, indicating that 

any improvements in child health were 

probably being counteracted by the 

impact of HIV/AIDS. The estimated 

mortality trends are consistent with 

estimates by Dorrington et al., (2004) 

with the infant mortality rates coincid-

ing. The fluctuations in the estimated 

child mortality trends are likely to be 

spurious patterns due to random fluctu-

ations. The reasons for the differences 

between the results produced here and 

those obtained by ASSA maybe that the 

assumptions in the ASSA2003 model on 

the impact of HIV may have resulted in 

the overestimation of both infant and 

under-five mortality rates in the inter-

val. The soon to be released ASSA2008 

model has lower infant and under-five 

mortality rates with a less pronounced 
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peak than the ASSA2003 model for the period under review. . 
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