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in the population for the same calendar years AIDS sick is defined as the number 

of people living with AIDS defining conditions in a given calendar year est imated by 

the ASSA2003 model the AIDS and Demographic model of the Actuarial Society 

of South Africa (ASSA 2003) 

Calculating area of the Peak (AOP) 
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Figure 1. Calculation of excess deaths at 2 to 3 months using the area of the peak IAOP). 

3.4.2 Adjustments for combined registration effects in the Population 
Register data 

The Population Register data set is affected by a combinat ion of efficacy of birth 

registration and ID numbe r assignment, and the efficacy of death registration In 

addition to efforts aimed at improving these processes. Changes in registration 
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completeness can make C'Dmparisons of death over time difficult, therefore it is 

necessary to find a method to accommooate these changes The results from this 

study suggest that deaths due to non-natural (external) causes was flat or 

decreasing slightly in infants and children under the age of 5 years from 1997 to 

2006 as shown in the results section of this paper in Figure 7 and Figure 9 

Another Independent study conducted by the National Injury Mortality Surveillance 

System (NIMSS) (Malzopoulos 2004) found that the number of non-natural 

(external) deaths in children under 1 year of age did not change in the Cape 

Melropole region of the Western Cape from 2001 to 2004. The data in this study 

was collected from partiCipating mortuaries and the population is fairly 

representative of the Western Cape as a whole (Matzopoulos 2007). Based on this 

evidence and the results found in this study, it is a reasonable assumption that the 

true rate of non-natural (external) deaths in South Africa IS constant over the period 

under study and that the underlying force of mortality of non-natural deaths IS 

constant over the period. Assuming also that the efficacy of registration of deaths 

from natural causes and non-natural (external) causes is the same, the total 

number of non-natural deaths can be used as a reasonable adjustment factor for 

potential unmeasured changes in natural deaths. The number of natural deaths 

was adjusted by dividing the number of natural deaths at each month from 0 to 11 

months. by the total number of non-natural deaths from 0 through 11 months for 

the corresponding year and province. This then expresses the mortality data as the 

risk of dying from natural causes relative to that of dying from non-natural causes 

in a given calendar year. This method was considered the best form of 

standardisation or correction that could be applied with the data that was available 
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3.4.3 Logistic regression analysis 

Logistic modelling techniques were used to confirm changes in mortality seen over 

time when plotting the ratio of natural deaths to non-natural deaths (Thompson 

2007). Details of this analysis can be found in Appendix D. 
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4 Results 

The results section of this paper is presented in two parts Part one of the results 

section presEflts the analysis of data from Statistics South Africa (Stats SA) for 

deaths of infants and children up to 5 years of age occurring from 1990 to 2002. 

Trends in mortality and cause of death were analysed. and an association with 

increased mortality and the HIV epidemiC was explored. 

In order to examine current trends in mortality. data extracted from the Population 

Register database maintained by the Department of Home Affairs was used to 

allow analysis up to 2000 Part two of the results section presents the analysis of 

th is data set exploring mortality trends In infants up to 1 year of age on a national 

and a prOVincial level. The Population Reg ister data set was also examined as a 

potent ial data source for use as a rOlpid mortality surveillance tool to monitor trends 

in infant mortality and to measure any effects by HIVIAIDS Interventions on nfant 

morta ity from 1998 to 2006 
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Results Part 1 

4.1 Mortality trends using Statistics South Africa data, 1990-2002 

Part 1 of the results utilized the data sets from Statistics South Africa (Stats SA) to 

describe mortality trends of infants and children under age 5 from 1990 to 2002. 

Age distribution of deaths by age of death in months is explored as well as trends 

in cause of death The association with increases in mortality and the HIVepidemic 

were also investigated. 

4.1.1 Numbers of infant and child deaths, 1990-2002 

The total number of registered deaths of infants under 1 year of age and children 

aged from 1 to 4 years recorded by Statistics Soutll Africa (Stats SA) from 1990 to 

2002 is shown in Table 3 and Figure 2. In 1990 the number of infants in South 

Africa dying before their 1st birthday was 15,844. Tile number increased steadily to 

31.060 deaths in 1999. remained fairly flat through 2001, increasin9 to 36A76 

deaths by 2002. Deatlls of cllildren aged 1 year to 4 years was much lower but 

increased steadily from 4490 in 1990 to 11,917 deaths in 2002 

4U 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Table 3. Total number of deaths of infants under 1 year and children aged 1 to 4 years, 1990-
2002, Statistics South Africa data. 
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Figure 2. Total number of deaths of infants under 1 year and children aged 1 to 4 years, 
Statistics South Africa data. 
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4.1.2 Age distribution of deaths from Statistics South Africa report, 1997-
2004 

In order to put in perspective the results obtained in this study. the latest pl!biisiJed 

results on the age distribution of all -cause deaths by Statistics South Africa (Stats 

SA) are given here for comparison (Figure 3) The classic age specific pattern of 

mortality due to a high HIV prevalence and high HIV/AIDS mortality is evident with 

an increasing peak in mortality at its highest among the 25 to 34 year age groups 

(Dorrington, et <1/. 2001). Although it appears that during the same time period of 

1997 to 2004. mortality in infants and children aged 0 to 4 years increased. the age 

grouping makes it impossible to a'ssess mortality patterns within tris group at a 

finer age detail. 

70 000 

60000 t------o--~--------- .... ~ ,_i 

" ~ 1-1-------1 -"2~---------_i 

, ... , .. - " " ". 
,,~" 

1 ____ 1 [q7 ____ 19,3 ----r- ,Y9\j ___ .'._ 200D ----..- 20')1 ---+- 2(Io;(l _. 20Q3 , .. · 20)41 

Fig ure 3. Age specific all cauSeS mortality in South Africa, all ages, 1997-2004, Statistics 
South Africa. 
CmlrtQusy cf Statist>:s South A'r>:a repo't: Mortality and C~i.'se., cl death in Sou!h Alric'a 
2003 and 2004 F'/lrJinas {rem death nctiC'ca!.'on, 2006 
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In this study infant and child mortality was examined at a finer age resolution than 

is typically reported In the official reports on mortality statistics. Rather than age 

groups or age at death in years. deaths of infants and children are examined by 

age at death in months. 

4.1.3 Age distribution in months of infant and child deaths, 1990-2002 

The Stats SA data set (data set number 1) provided for this study was used here to 

show the distribution of total deaths of infants and children who died between the 

ages of 0 to 59 months in 1997 to 2002 (Figure 4) Examination at this fine age 

resolution revealed a striking mortality pattern not previously described. When the 

distribution of deaths is examined by age of death in months, a very sharp locat 

peak in mortality is evident. This peak, centring around Ihe ages of 2 to 3 months, 

increases in magnitude each year from 1997102002. The numbers of deaths at 1 

month are high but no other peak in mortality is evident through the age of 59 

months, or 5 years In order 10 determine al what year the peak at 2 to 3 months 

began to emerge, data set number t1lYO, the Stats SA dala set containing total 

deaths from 1990 to 1996 was used The total number of deaths by age of death 

in months for the years 1990 to 2002 up to the age of 11 months is srown in Figure 

4 From 1990 to 1983 there appears to be no peak in mortality at 2 or 3 months. By 

approximately 1994, however, Ihe peak in mortality at 2 to 3 monlhs begins to 

emerge, and increases steadily through 2002 
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Figure 4 Age distribution 01 deaths of infants and children under 5 years, 1997-2002 (top) and 
illfallts under 1 year, 1990-2002, Statislics Soulh Africa data (bottom). 
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To estimate the number of deaths Gontained in the peak at 2 to 3 months. a 

polygonal approximation was calculated at the scale of 1 month of age for each 

calendar year. The area of the peak at 2 to 3 months represents the excess deaths 

at the age of 2 to 3 months beyond the approximate. classiGal exponentially 

decreasing curve of mortality for each year (Figure 5). In 1990 the excess deatlls 

at 2 to 3 mOntilS contributed just 0.9% to post-neonatal mortality (age 1 to 11 

months) By 1994 it had contributed 3.4% and by 2002.16% of death in the post­

neonatal period was due to the excess deaths at 2 to 3 months Compared to all 

deatlls under 1 year the excess deaths. or peak at 2 to 3 months contributes less 

than 1% to total mortality due to the large number of deaths in the neonatal period 

(birth to 28 days) However. the number of deatlls in tile age group of 2 to 3 

months increased 16 fold from 1990 to 2002 and is a sharp 10Gai phenomenon 

Age speGific mortality patterns of infants and children under 5 years of age were 

similar for males and females (Figure B-1 in Appendix B) therefore the data were 

combined throughout this study 

45 
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Calculating area of the Peak (AOP) 
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Figure 5. Calculation of exCeSS deaths at 2 to 3 months uSing the area of the peak (AOPj. • 

4.1.4 Comparison of trends in cause of death among infants and children in 
1997 and 2002 

To determine which causes of death might be contributing 10 the 2 to 3 month 

increasing peak in mortality trends in the leading underlying causes of death in 

1997 were compared to those in 2002 Infants and children were grouped here by 

age of death in years Cause of death was recorded by Stats SA in d<lta set ooe <lS 

the single underlying cause of death by lCD-tO chapter category Figure 6 shows 

the comparison between the leading causes of death among Infants and children 

for 1997 and 2002. 
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During the process of analysing this data it was discovered that an incorrect 

algorithm had been used by Slats SA 1Nhen causes of death were coded for infants 

under the age of 1 year. The result is an Linder reporting of the correct cause of 

deaths among infants under 1 year and an inflation of the numbers coded into 

perinatal codes, especially the category called certain condilions originating in tile 

perinatal period This error is limited to infants Linder 1 year of age and has little, if 

any, effect on other age groups However, this error must be considered when 

examining the leading causes of death in this age group. The coding error is 

examined in detail in section 4.1.6 of the results section 

Infants aged under 1 year (0 to 11 months) 

The cause of death category called certain conditions originating in the perinatal 

period was the leading cause of death in infants under 1 year of age in 1997 and in 

2002 (Figure 6) This category consists of such conditions as neonatal infections, 

other perinatal infections, cot death and low birth weight In 1997, 75% of the total 

number of deaths in Linder ones, and 76.1% of the deaths in 2002, was due to 

deaths from conditions within this cause of death category. 

The 2nd leading cause of death among infants Linder 1 year was deaths described 

as symptoms, signs and abnorlnal clinical and labomtory findings. not else'ldlere 

classificd, Deaths due to the category called certain infcctious and parasitic 

discases moved up the ranking to the 3rd leading cause of death in 2002 from the 

5th leading cause in 1997 This category includes tuberculosis HIVIAIDS, 

diarrhoeal diseases and malaria Deaths due to diseases of blood and blood-

fOllning organs and certain disorders involving the ilTllflllfle mechanisms also 
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moved up in ranking from 7th in 1997 to 5th in 2002. This category contains 

conditions such as Immunodeficiencies and anaemias. The cause of death 

category called external causes of morbidity <lnd mott<liity (or non-natural causes) 

defined as all unintentional and Intentional injuries were ranked among the leading 

ten causes of death but did not increase in ranking Deaths due to the category 

called endocrine, nutritional and metEJbolic dlseasc!; <lnd congcnll<ll conditions also 

did not increase from 1997 to 2002 

Children aged 1 year (12 to 23 months) 

The leading cause of death at 1 year of age in both 1997 and in 2002 was cettain 

infcctious and parasilic diseases. This category accounted for 35.7% of the total 

deaths among this age group in 1997 and 38 8% in 2002 Deaths due to ciiseEJses 

of thc respiratory system increased from a ranking of 5th in 1997 and 11 3% of the 

total deaths to 2nd in 2002 with 17.5% of the total deaths. This category contains 

conditions such as influenza and pneumonia Blood/irnrTlllne diseases also 

increased from a ranking of 8th to 6th which is an increase from 2.0% to 4.8% of 

the total number of deaths in this age group. 

Children aged 2 years (24 to 35 months) 

The leading calise of death in children aged 2 years in 1997 and in 2002 was 

Gett<lin inrectious and pamsilie dl!;e8ses The proportions increased from 26 8% to 

34.7% The category. ciiseases of the rc!;pir<Jtory systcm increased from the 4th to 

the 2nd leading cause of death among children aged 24 to 35 months of age by 

2002. Blooo,iimmune diseases increased from a ranking of 8th to 6th in this age 

group. 
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Children age 3 years (36 to 47 months) and 4 years (48 to 59 months) 

Deaths due to ccrtalll infectious ,1nd par,1Sltic rilseases increased from the second 

to the leading cause of death in children aged 3 years with proport ions increasing 

from 18_5% in 1997 to 30 1% in 2002 Deaths due to diseases ofihe lespimiory 

system increased from 9.7% to 16 2%, and bloodlimmllne dlseilses incre ilsed from 

2% to 4,2% in thiS age group 

Among children ages 4 ye,HS of age, the pattern s and levels of deaths due to 

cel1aill infectious ami p8lasllic eflseases, diseases of Ihe respiratory systelll, and 

diseases of hlood aJld blood-fofYIullg orgalls allei eerlalll elisoldels IIlvo!vmg the 

I/nmulle mechanlsllls were Similar to those of children aged 3 years_ 

External causes and trends 

External eaures of lIIorbldity and 1ll0l1ality (or non-natural causes) contribute a 

large proportion to the total number of deaths in childron espocially at ages over 11 

months, External causes include accidental injuries homicides, automobilo 

accidents, deaths from burns and other accidental or intentional deaths Arnong 

children in 1997 at age 3 years, external causes contributed 34 8%, and 37 Fi, to 

the 4 year age group The category. external causes was the leading causo of 

death in 1997 for both age groups_ By 2002 external causes was tho 2nd leadlllg 

cause of death (roplaced by infectious/parasitic) III both age groups and the 

proportions had decroased, Rut this rolative decrease v,as more than likely a result 

of the increase in other causos 



Univ
ers

ity
 of

 C
ap

e Tow
n

Overall, deaths due to three cause of death categories Increased from 1997 to 

2002111 every age group examined These Gategories were: 

• ceriam mfectlous drlel parasitic dlsedses 

• diseases of tile respiratory system 

• diseases of blooc/ allc/ bloocl-forming organs and cerialll cllsonlers irl'ml'lilly 

the ImmUlle mecliallisms 

The three cause 01 death categories listed above rallked amollg the leading ten 

causes of death in every age group ullder 5 years of age. These three categories 

albo Increased from 1997 to 2002 

It IllUSt be noted that the ranKlllg of causes of death shouk! be interpreted with 

Gautlon and In combination with other evidence Ranking is dependent upon the 

aggregation used. For example death due to Streptococcal septicaemia would ranK 

much lower thall the category certain infectious ancl parasitic cliseases 

Nevertheless, rallking cause of death IS a valuable tool for deSGribing a lTlortality 

profile and comparisoll beh'/een different time periods and ages 
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Figllill 6. Leading causes of death of infants and ch,lctren under 5 ycars in 1991 and In 2(){)Z. StatistIcs S()uth MI1CH data . 
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4.1.5 Trends in 1he causes of death among infants and children from 1997 to 
2002 

In the previous section. trends in the leading causes of death in infants and 

children were compared between 1997 and 2002 . In th is section trends were 

examined l/irougilOu/ the period between 1997 to 2002. This is graphically 

represented in Figure 7. 

Total numbers of deaths are shown on a log scale where an equal proportional 

change translates to an equal separation between the lines in the graphs As 

described previously. deaths among infants under 1 year are dominated by the 

ICD-l0 cause of death category called certain condtlions angina/IOn ill l/ie perina/al 

pelioel The number of deaths In this category increased from 19.606 deaths in 

1997 to 27.754 deaths in 2002. However. the number of deaths from celtain 

infectious and parasitic diseases more than doubled in this age group. from 714 

deaths in 1997 to 1658 in 2002. Deaths due to the category called diseases of 

blood and iJloorHorming organs and cerlain disordel~' involving the immune 

meclJanisms also increased during this time period from 381 to 1067 Deaths from 

diseases oftfle respirotory system increased slightly_ while deaths from endocrine. 

nulritional and metabolic diseases and congenital condilions remained stable 

during the time period. The number ot deaths due to ex/ernal causes of mO/Ndity 

iJnd mortality (or non-natural causes) decreased from a total of 989 in 1997 to 654 

In 2002 among infants under 1 year of age 

Among children aged 1 year (12 to 23 months) deaths due to cm/am mfecllolls iJnd 

parasilre diseases contributed the larg est numbers, increasing trom 1491 deaths in 

52 
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1997 to 2403 deaths in 2002 Deaths due to diseases of the respiratory system 

also increased from 470 deaths to 1086. Deaths from blood/immune diseases 

increased from 69 deaths in 1997 to 299 in 2002 Deaths due to endocrine 

conditions increased slightly during the time period and deaths from external 

causes decreased. Trends among children aged 2 years (24 to 35 months) were 

similar to those at aged 1. Total numbers of deaths were much lower in children 

aged 3 and 4 years and interpretation becomes more difficult. Nonetheless. the 

trends are similar, with deaths increasing due to the three cause of death 

categories highlighted previously' certain infectious and par<Jsitic diseases 

diseases of tile respira/Oly system and diseases of blood and blood-forming 

olgans and certain disorders involving the immune mechanisms Deaths due to 

external causes were flat during the time period among children aged 3 and 4 

years 

The fact that deaths increased in every age group examined due to the three 

disease categories certain infectious and parasilic diseases. diseases of the 

respiratory system and diseases of blood and blood-forming organs and certain 

disorders involving the immune mechanisms between 1997 and 2002 is quite an 

Important observation. Each of these three cause of death categories includes 

specific causes that are considered AIDS·related conditions (Groenewald ef al 

2005) Cause of death data in South Africa is plagued by the misclassification of 

I1IV/AIDS deaths This is due in part by the associated stigma surrounding the 

disease Deaths due to HIV/AIDS are also misclassified because the opportunistiC 

condition that is typically the final cause of death is very often recorded rather than 

the underlying cause of death, HIVIAIDS. An increase in the cause of death 
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categories mentioned above suggests an increase in deaths due to HIVIAIDS 

because they e<lch include specific causes considered to be AIDS-related . Similar 

findings were reported in a recent raport on mortality in the Western C<lpe, where 

cause of death categories that included specific AIDS-related conditions increased 

from 1997 to 2002, while C<luses that did not include those conditions did not 

increase over the period (Brody. elal. 2007). 
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Figura 1. Selected I"ading causes of death of inlantl and chi ldren under 5 years from 1997 
through 2002. Statis tics South Africa data . 
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4.1.6 Causes by age of death in months 

Selected leadillg causes of death of infallts and children were then illvestigated at 

the flrte age remilihon of age of death ill months (Figures 8a. b and c). This level of 

age detail for population data in South Africa has not been pllblished before this 

study. a lld would Ilot be possible without the data sets acquired for this study. At 

the age rosoilition of 1 month and the disaggregation of data by ICO-10 calise of 

death chaptor catogory. an artotact at 12 months of ago was revealod, This 

artefact of miscooing of calise of death by Statistics South Africa (Stats SA) is the 

second major finding in this stlldy 

A discontilluity in the data consisting of an lInnaturally sharp increase at the age of 

12 months became evidellt when deaths due to diseases of/he respiratory syslern 

and deaths duo to certain infectious an(i parasitic (iiseoses wore plotted (Figure 

8a) The graph of endocline. lIulrilionElI Elnd metElbolic diseases ond congonitol 

conditions showed a slight discontinllity at 12 months (rigure 8a). A slight 

discontinllity at 12 months can also be soell in graphs of diseases of tile digestive 

system, in diseases of !/le circulatory system, alld in tho category at symptoms, 

signs Elnd 8bnormal clinicol ond I,lboratory findings. nol else,'lilere Classified or 

unclassified conditions (Figura 8b) However, the Illimbers in these categories are 

very low Tho artefact doos not exist ill the graph of diseases uf bluuLi Elild blood­

forming organs and cerlain dlsurders involving the Irmrwne llleCh8!JislllS (Figuro 

8c). This artefact is also not seen in the graph of external causes (rigure 8c) 

When deaths due to certain cunditiuns OIiginating in the perirmlElI period was 

plotted the artefact at 12 months cOllsisting of a sharp decrease, rather than 

increase at 12 months, and this is l....noro tho prob lem lies (Figure Bc). DiscUSSIOI1S 
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with Stats SA revealed that underlying causes of death were preferentially given 

perinatal codes if the death occurred before an infant's first birthday, and that these 

codes were not restricted to causes on'ginatlng in the first week of life in 

accordance with the ICD definitions. This coding practice has resulted in a 

substantial inflation of perinatal conditions and a corresporiding under 

representation of the actual underlying causes of death for infants who died prior to 

12 months of age. This makes a literal acceptance of the numbers of deaths in any 

cause category erroneous for infants under 12 months. In spite of the incorrect 

coding practice. some causes of death appear to be correctly cooed leading to 

non-zero (but highly under reported) numbers in the other cause of death 

categories for infants under 12 months. 

Another important finding was revealed when cause of death categories were 

plotted at the age resolution of 1 month. The increasing peak In mortality at 2 to 3 

months which was observed previously in all-cause mortality (Figure 4) was 

replicated in some cause of death categories and not in others Of the three cause 

of death categories shown to increase from 1997 to 2000 in infants and children 

Linder 5 years of age in this study, cerlain infectious and parasitic diseases (Figure 

8a) and r:1iseases of blcxxl and blcxxI-fonning organs and certain disorders 

involving Ihe Immune meC/Janisms (Figme 8c), showed a clear peak in morality at 

2 to 3 months Diseases of tile respiratory system showed a small peak at 2 to 3 

months (rigure 8a). In addition, endocrine, nutritional and metabolic diseases [lfld 

congenital conditions showed a small peak (Figme Sal 
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For reasons of further analysis of the increasing peak at 2 to 3 months, and to 

confirm that the numbers of non-natural (external) deaths did not vary from year to 

year, deaths due to all non-natural causes, and deaths due to all natural causes 

were plotted for infants up to 1 year by age in mOflths for 1998 to 2002 (Figure 9)_ 

Poisson Confidence intervals were calculated for each point. The annual data 

revealed a lack of temporal coherence for non-natural deaths, and also, a peak 

which may be perceived by eye, is well wi thin Poisson noise Poisson Confidence 

intervals calculated for deaths due to natural causes shows that the emerging peak 

in deaths due to natural causes IS unlikely due to chance during the period under 

study_ 
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Figure 9. Poisson confidence intervats for non-naturat and naturat deaths of infants and 
children under 5 years, 1997-2002, Statistics South Africa data, 
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4.1.7 The association between the increased mortality in infants and the 
prevalence of AIDS sick, 1990-2002 

As mentioned prevIOusly. HIVIAIDS as a cause of death is largely under reported 

in South Africa The result is a vast majority of deaths due to HIVIAIDS are 

recorded as deaths due to other causes In order to explore an association 

between the Increase in all-cause moriality of infants at 2 to 3 months and the 

HIVIAIDS epidemic, the excess deaths at the age of 2 to 3 months beyond the 

approximate, classical exponentially decreasing curve of mortality was estimated 

and compared to the proporiion of AIDS sick in the population, The proportion of 

AIDS sick In the population is an estimate of the prevalence of people who are 

living with AIDS defining conditions in a given year derived from the ASSA2003 

AIDS and demographic model. The estimation of the excess deaths at 2 to 3 

months was determined by calculating the area of the peak at 2 to 3 months for 

each calendar year from 1990 to 2002 (rigure 5), The value for the area of the 

peak for each calendar year was then regressed against the proportion of AIDS 

sick in the population for those same years (Figure 10) A strong associalion was 

, 
shown (R = 0 9923) between the excess number of all-cause deaths at the age of 

2 to 3 months and the proporilon of AIDS sick in the population. 

Causes of death categories were then separated Into two groups and each was 

regressed against the esillnated AIDS sick In the population The first group. called 

"AIDS-related' contained those deaths coded to calise of death categories that 

were likely to contain deaths related to HIV/AIDS The second group called the 

'Non AIDS-related' group. contained those categories that were nol likely to 

contain deaths related to HIVIAIDS The cause of death categories in each group 

are shown In Table 4 
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Table 4. "AIDS-related" a nd "Non AIDS-related" causes 01 death. 
Causes <I, :his table are ICD-':O cha ler caL orteS , 

"AIDS-related" causes "Non AIDS"related" causes 

infe"[iOLsipa'asitic neoplasms 

bl,xxJ/ltn:llune external causes (oo1-naluran 

eodocr! oeil1utr'tKlnalitn'etaboli: co~geni:al 

genitourinary 

,*", 

digestive 

p""~atal cGnditions mental , 

~ervous J 
The total number of deaths in the "AIDS-related' group was plotted by age of death 

by month for 1997 to 2002 This was also carried out for the "Non AIDS-related " 

group (data not showrl) The estimation of the excess deaths at 2 to 3 mOrlths for 

each group was created by calculating the area of tile peak at 2 to 3 mOrlths for 

each calendar year from 1990 to 2002 The values tor the excess deatlls at 2 to 3 

months of the 'AIDS-related" group for 1997 to 2002 were rewessed against tile 

proportion ot AIDS sick in the population for those same years (Figure 11) The 

values tor the excess deaths at 2 to 3 months of the "Non AIDS-related ' group 

were also rewessed against the proportion of AIDS sick in the population, 

63 
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A very strong correlation was found belvieen the excess deaths at 2 to 3 months in 

tile 'AIDS-related' group and tile proportion of AIDS sick in for 1997 to 2002 (R' = 

0_9774)_ No correlation was found between the ' Non AIDS-related" group and the 

proportion of AIDS sick (RL " 0.2527), Correlations wore fitted to the polynomial 

model which was foulld to be the best fit. In addition to the high correlations, it 

should be noted that the correlations were not constrained to go through the origin, 

However, both the correlations between the all-cause peak versus AIDS sick. and 

the "AIDS-related ' peak versus AIDS sick pass very close to the origin within the 

expected error of the data, This infers that when there is 110 AIDS, there is 110 peak 

in mortality. 

"00 • £ ~oo 
0 
0 , "'00 

" " 0000 • • • • • 0 

• • • 0 • w 

Excess de~ths in ~1I-(: ~ u$C peak vs AIDS sick 
1990 to 2002 Sbts SA d~t~ y _4B07x'~1lOOO55<~155.11 

R' ~ 0.9923 

'00' 

AIDS sick ('1.01 population) 

Figure 10. Correlation between the excess deaths in the all-cause peak and proportion of 
AIDS sick in the population, 1990 to 2002, 
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This study has shown that the increasing mortality In Infants and children is 

charaderised by the emergence of an all-cause peak in mortality at 2 to 3 months 

which was shown to increase from 1990 to 2002 Oespite the finding here of a 

major coding error In cause of death data for infants under 1 year, examination of 

cause of death data revealed that the increase in mortality is likely due to the 

HIV/AIDS epidemic_ This IS strongly supported by the fact that the all-cause peak in 

mortality highly correlates with the HIVIAIDS epidemic_ This makes the ail-calise 

peak a potentially valuable and useful surveillance tool to monitor infant mortal ity. 

However, using this peak in conjunction with the data from Statistics SOllth Africa 

(Stats SA) will not work for rapid surveillance as this data is not up to date In part 

2 of the results, the more up to date data set from tile Population Register of the 

Oepartment of Home Affairs was examined as a potential data source for rap id 

mortality sUlVeillance to measure current trends in Infant and child mortality This 

data source was also used to extend this study beyond 2002 to more recent years. 
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Results Part 2 

4.2 Mortality trends using the Population Register data. 1998-2006 

In U1e midst of an HIV/AIDS pandemic it is Ilecessary to extend the results 

obtailled so far ill this study beyond 2002 to more recent years. To date. the oilly 

current data available is the populatioll data extracted from tile Population Register 

of the Department of Home Affairs. However this delta set wllile up to delte and 

aVelilable at just a 11'10 month delay. has its own set of biases and limitations which 

will be considered in the following sections. III eldditioll. the Population Register 

data sel will be examined as a potential rapid sUl\leillance source for measuring 

current trends in Infant mortality during el period of high HIV prevalence and any 

effects HIVIAIDS IIltervelltions lTk"1y helve on infant mortality in the population. 

The Population Register dellel set provided for this study covers 1998 to 2006 and 

was provided by age at death in weeks. Causes of deelth were separated by 

natural and non-Ilaturul Celuses The data was also provided by province. a 

variable not available in the SteltlStlCS South Africa (Slats SA) data sets. The total 

number of registered deaths recorded ill the Population Register data set are 

showll ill Table 5 alld Figure 12 The total number of infants who died under 1 

yeelr of elge recorded III this database was 2469 in 1998 Recorded deaths 

increased steadily to 19,748 in 2006 
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Table 5_ Total number of deaths of infants under 1 year, Population Reg ister data 

- ---

Age <1 year 

1998 24G9 

1999 3295 

2000 4071 

1001 -, 
-

2002 "'~ 
2003 10875 ,,,. 1 ~ 119 

- ----
2005 17673 

2006 19748 
-
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Figure 12_ Total number of deaths of infants under 1 year, 1998-2006, Population Register 
data. 
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4.2.1 Age distribution in months of infant deaths, 1998-2006 

The Clge distribution of deaths in months for infants under 12 months from the 

Population Register data set is compared graphicatly to the dClta contClined in the 

Stats SA datCl sets (Figure 13) The increasing all-cause peak in mortality in infants 

which was observed in the Stats SA dat<l is replieClted clearly in the Population 

Register dClta. The peak in the Population Register data is centred more around 

three months. rather thCln encompassing 2 and 3 months as in the Stats SA data 

due to the different methods used to calculate months. Gecause of the difficulty in 

obtClining the data for this study and the fact thClt the data was not availClble by age 

of death in days, Stats SA data was provided by age of death in months which had 

been calculated as 1 month corresponding to an average of 30 5 days Population 

Register data was provided by Clge of deCltn in weeks. To calculate age of deClth in 

months from the Population Register data required using a 28 day month, or a 4 

week period for 1 month. Therefore when compClnng the two datCl sources. the 

Increasing peak in mortality is spread over 2 and 3 months in data from Stats SA 

tn order to define the exact shape of the peak without the artefClct introduced using 

the different discreet time periods for months. a special tabulation of the national 

data for the year 2005 was prepared by the MRC from Popul<ltion Register 

database from the OHA vvhere age of deClth WclS given in days. This dOltCl is plotted 

in Figure 1<1 and the peClk is confirmed with its highest point at approximCltely 90 

days, or 3 months 

Although the peak is replicated in the Population Register data set and this data 

set may be suitable for rapid surveillance, it hCls some deficiencies Deaths of 

Infants under the age of 1 month are very poorly recorded in the Population 
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Register, making this data unrel iable for this age group (Dobbie, et al. 2007). 

Furthermore, the Population Register data set contains fewer deaths per year tllan 

the data sets provided by Stats SA. The Stats SA data contains deaths of 

individuals with a South Africa ID number and those individuals without an 10, An 

individual must Ilave an 10 to be Included on tile Population Register data set 

Irnprovements in birth registration and the assignrnent of 10 numbers, in addition to 

improvements in death registration have an effect on the Population Register data 

set The conlbined improvements in registration efficacy are evident when 

companng the two data sources The total number of deaths recorded in the 

Population Register was 8% of those deaths recorded by Stats SA in 1998, 

Increasing to 23,2% in 2002. 
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Figure 14. Age distribution of deaths of Infants under 1 year by age of death in days 
In 2005. Population Register data. 
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4.2.2 Age distribution in months of infant deaths by province, 1996-2006 

The Population Register data set was provided by natural and non-natural 

(external) causes of death. and by province. Deaths due to natural causes are 

plotted for each province by death by age in months in Figures 15 a. band c. A 

map of the provinces in South Africa is provided in Figure C-l of Appendix C 

Although the number of deaths in the Western Cape and the Northern Cape are 

much lower than in other provinces. all provinces show an increase in mortality 

around 3 months of age which is consistent with the national data from Statistics 

South Africa All provinces show an increase around 3 months of age during the 

period of 1998 to 2006, although the mortality patterns vary slightly betweer'l 

provmces. 

In most provir'lces the peak in mortality at 3 months in not visible in 1998 but may 

be visible in 1999. In tile Free State Province a peak is evident in 1998. In 

Gautellg, KwaZulu-Natal and the North West Province there is a suggestion of tile 

very beginning of a peak in 1998 By 1999 there is a sharp increase in deaths at 

age 3 months in the Free State. Guateng. KwaZulu-Natal and the North West 

Province. In the Eastern Cape. a peak is suggested by 1999 and evider'lt at 2000. 

In Mpumalar'lga the peak may begin in 1999 or 2000. In the Western Cape a peak 

there may be an illCrease in mortality by 1999 or 2000 but tllere is a prominent 

peak by 2001, After the emergence of the peak, mortality increases every year up 

to 2006 in the Eastern Cape. tile Northern Cape, KwaZulu-Natal and in the 

Limpopo Province. The ir'lcrease appears to have slowed down after 2005 in the 

Free State, Gauteng, the Northwest Province and in Mpumalanga, 

73 
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Natural deaths for South Africa as a whole are plotted in Figure 15d showing an 

increase over time around 3 months of age during the period of 1998 to 2006 

The interpretations here must be viewed with caution as the numbers of deaths are 

low in many provinces, especially during the earlier years. Furthermore as the 

Population Register data are affected by changes in both birth and death 

registration, it is not possible to separate out what proportion of the increases in 

mortality seen in this data set are due to real increases in mortality or increases in 

birtll or death registration. However, it is very promising to note that the age 

specific pattern of mortal ity and the peak at 3 months is replicated down 10 the 

provincial level 

'(4 
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Figure ISd. Age distribution of natural deaths in South Africa, 1998-2006, Population 
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In an attempt to adjust for the cnanges in birth and death registration affecting the 
• 

Population Register data , an adjustment factor was introduced_ As this study (see 

Figure 7) and others have suggested, deaths due to non-natural (external) causes 

in South Africa have remained fairly f lat from 1997 to 2006 Therefore the number 

of natural deaths at each month for infants from 0 to 11 months was divided by the 

total number of non-natural deaths from age 0 to 11 months for the corresponding 

year and province These death ratios are plotted in Figures 16a, band c, What is 

evident in all provinces is that after the adjustment using the death ratios, the 

mortality patterns , including the 3 month peak, are still robust 

The mortality pattern In the Western Cape is different from all other provinces_ It 

appears that mortality at 3 months in the Western Cape turned around after 2003 

decreasing to the point where levels in 2006 were below 1998 levels. It should be 
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noted here that the HIV prevalence in the Western Cape is lower and has always 

been lower than in other provinces In contrast. mortality at 3 months increased 

steadily each year from 1998 to 2006 In the Free State. No turnaround in mortality 

levels was observed Other provinces appoar to show promising signs of a 

turnaround or slow down in mortality, In Mpllmalanga deaths around 3 months 

increased from 1998 up to 2004 Thereafter, in 2005 and 2006, levels remained at 

2004 levels. In Limpopo the tllrnaround appears to be in 2005 with 2006 levels 

remaining at 2005 levels In the Eastern Cape, KwaZulu-Natal, the North Wost 

province and in Gauteng tho peak in mortality at 3 months appears to have 

decreased to 2003 levels However. each of these provinces shows a slightly 

different pattern of turnaround . In tho Eastern Capo the peak increased from 1998 

to 2005, only turning around in 2006, In KwaZllluNatal the Increase In mortality at 

3 months appoars to havo slowod ill 2004 and 2005, tllrning <lround in 2006, In the 

North West province this slow down appears to have beglln in 2003, while in 

Gallteng the tllrnaround may have oCCllrred in 2004, 

Natural deaths for SOllth Africa as a whole. adjusted for registration effects by 

using the ratio of natllral deaths to non-natural deaths are plotted in Figure 16d 

On a national level. it appears that mortality at 3 months may have begun to turn 

after 2003, and that the HIV epidemic may be slowing. 
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LogistiC modelling techniques were used to confirm the decrease in mortal ity seen 
• 

over time when plotting the ratio of natural deaths to non-natural deaths 

(Thompson 2007). These results are shown in Appendix 0 Age at death was 

grouped into 5 categories 0 to 1 mooth 2104 months; 5 to 7 months; 8 to 10 

months; 11 to 12 months. In the Western Cape the risk in death at all ages 

(re'lative to non-natural deaths) dropped from 2003 to 2004, and dropped from 

2004 to 2005 (Figure D-l in Appendix D). The drop in both years was statistically 

significant at most age groups At the 2 to 4 month age group the ratio from 2004 

compared to 2003 was 0.71 (p-value = 008, although the confidence interval 

included 1) and for 2005 compared to 2004 the ratio was 0.67 (p-value" 0.01) 

A logistic model was fitted to the data in the Population Register data set, ignoring 

age at death. This estimates the odds of a natural death (relative to a non-natural 
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death), see Figure 0-2 in Appendix 0 The odds ratio for 2004 compared to 2003 

was 0.7 with confidence int8rvals of 0.48 and 1.04 (p-value" 0,09) and for 2005 

compared to 2004 the odds ratio was 0.60 (p·value = 0001). Both regression 

methods did not show a drop when 2005 was compared to 2006, In add ition. no 

drop was shown during the earlier years Both regression modelling techniques 

were applied to the data for the Gauteng province and no drop was shown in any 

ye3r at any age (Figure 0-3 and 0-4 in Appendix 0) 

These results support the obsel'olation that in the Western Cape, the IIlcreaslllg 

mortality In IIllants around the age 01 90 days began to turn around in 2004 In 

Gauteng no turnaround was seen in the years from 1998 to 2006 
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