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ABSTRACT

Introduction

Amongst child deaths, most occur in the first year of life and, according to the World
Health Organisation, the mortality of children in the second year of life is due mostly to
environmental factors and infections. Since 1960 the infant mortality rate and the under-
five year mortality rate declined globally. However, the South Afiican National antenatal
HIV sero-prevalence increased from less than 1% in 1990 to 30% in 2005. This increase in
HIV prevalence coincided with an increase in child deaths. This has been attributed to
mother-to-child transmission of HIV/AIDS. There has been insufficient proven association
or causation of HIV-positive mothers with child deaths. If there is an association between
the HIV-positive status and deaths of children under-two years, the under-two year deaths
willbeﬁntherexaoelbatedbymVIAﬂ)S-Thesigniﬁcanceisthatmostinfantandchild
deaths are preventable and it is important to identify disease factors associated with

mortality in order to take preventative measures.

The study setting
The study setting is in Khayelitsha, a peri-urban district in the Western Cape composed

mainly of informal settlements.

Study population
The study population includes all 10 670 infants born alive at Khayelitsha Midwife and

Obstetric Units during the study period.
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Objectives
The objectives are to determine the under-two year mortality in the Khayelitsha district, the
association between the mothers’ HIV status at the time of pregnancy and the <2 year

mortality as well as the causes of death.

Study method

This is a case-control study of infants born at the Midwife Obstetric Units in Khayelitsha
over a 19-month period from 01 September 2000 to 31 March 2002. The cases are the
infants born alive and who died before the age of two years. The controls are the infants
who were bor immediately after the birth of the case, whose names were recorded in the
Khayelitsha birth registers and whose names were not in the death records. The delivery

register and the mothers” folders as well as the death registers were used to collect data.

Analysis
Analysis was done on the Epi-info 6 programme. The odds ratio was calculated and

confounders excluded by means of bivariate as well as by multivariate regression on the

SYSTAT 11 programme.

Results
Maternal HIV infection is strongly associated with death of children less than two years.
The Odds Ratio is 4.16 (2.04-8.56). The infant mortality rate (IMR) and under-two year

mortality rate (U2MR) in Khayelitsha is 41.05 and 46.03 respectively.
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HIV/AIDS is the leading cause of death amongst all deaths of children less than two years.
When the mother was HIV-positive, more than half of the children died of HIV/AIDS and
about a third died due to potentially HIV-related infections. The results of this study

highlight the need for preventative and supportive interventions.

Conclusion

The main finding of this study was that there is a strong association between the HIV-
positive mothers and the deaths of children less than two years. This finding was
statistically significant and none of the potential confounders measured had any
confounding effect. It is highly likely that the association is causal, although it could be
diluted by a confounding effect of several potential confounders that could not be

measured. HIV is the leading cause of death.

Recommendations

The challenge is to use this data to reduce the number of deaths in children <2 years.
Mothers need to be kept healthy and alive in order to care for the children. Interventions to
prevent the vertical spread of HIV/AIDS to children through effective implementation of
MTCT should be strengthened. Recordkeeping needs to be urgently improved and

standards stringently maintained with uniformity in the different health institutions.
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1. BACKGROUND TO THE STUDY

1.1 INTRODUCTION

The mortality of infants and children less than five years has always been of public concem
asitisregaxdedasoneofthekeyindicatomthatreﬂectthesocio—economicstatusofa
community or a country and is therefore a useful index for policy formation and planning
purposes (WHO, 1981). Mortality among these age groups steadily declined globally from

1960 until the 1990°s (World Bank, 1993; UNICEF, 2002; UNICEF, 2004).

However, sincethemthemormlityofinfantsandchﬂdrenunderﬁveyeammmb—Sahamn
Afica showed an increase. During the same period, elsewhere, in developed countries such
asmEmope,NmﬂlAmaimandAumalasia,thaewasamnsistandownwardumdin
child deaths (UNICEF, 2004). While these differences could be due to the better socio-
economic circumstances and better health care in the developed countries, there should

have been the same trend in developing countries, albeit at a much slower rate.

Thaeappwstobeaﬁnkbdwemtheumdsmchﬂddeathsandtheﬂmdsmmemman-
immunodefiency virus (HIV) prevalence. Since the 1990’s HIV statistics showed an
increase globally. This increase in HIV prevalence coincided with an increase in the infant
mortality rate (IMR) and mortality of children less than five years (USMR) (UNAIDS &
WHO, 2005; WHO, 2005). This increase in child mortality has been attributed to the

mother-to-child transmission (MTCT) of HIV that results in high morbidity and mortality



of under-five year olds, mainly due to infections. (Bobat, Coovadia, Coutsoudis &
Moodley, 1996; Bobat, Coovadia, Moodley & Coutsoudis, 1999; Spira et al, 1999; Taha,
et al, 2000; UNAIDS & WHO, 2005). The relationship between MTCT of HIV and child
monalityismspectedtobethemsebeceuseofinausedlevdsofbothinthesamepaiod
and because the increased deaths in children are mainly due to infections (Lucas et al,
l996;Zwi,Pettifor&Séndeﬂlmd, 1999;Gmham,Mtitimila,Kamanga,Walsh,Hart&
Molyneux, 2000; Ansari et al | 2003; Gisselquist, Potterat & Brody, 2004; Colvin, 2005;
Grandin, Westwood, Lagerdien & Shung-King, 2005). HIV in children causes increased
susceptibility to infections (Gisselquist et al., 2004). In addition, HIV increases the severity
of infections (Colvin, 2005; Scarlatti, 1996) and consequently results in early deaths

(Colvin, 2005).

The South African national HIV sero-prevalence amongst pregnant women increased from
0.73 % in 1990 to 30.2% in 2005 (Department of Health, 2005) and the MTCT of HIV
during pregnancy, labour, delivery as well as through breastfeeding has been shown to be
approximately 30-40% when there are no prevention interventions (Spira et al, 1999;
Bobat et al., 1999; Taha et al., 2000). Over 90% of HIV-1 (the HIV type most common in
South Afiica) infection in childhood occurs by vertical transmission and the increasing
number of HIV-infected women will therefore lead to an increasingly large number of

HIV-infected children (Bobat et al., 1996; UNAIDS & WHO, 2003).

Differences between the IMR of children of HIV-positive mothers and those of HIV-

negative mothers have been confirmed in studies (Spira et al, 1999; Bobat, Moodley,



Coutsoudis & Coovadia, 1997). Therefore, during the 1990’s, a programme for the
prevention of mother-to-child transmission (PMTCT) of HIV was initiated (Conner et al.,
1994). Subsequently, the infant mortality and the under-five mortality decreased due to the
implementation of the PMTCT programme in Europe and the United States of America

(Moodley & Moodley, 2001; Scarlatti, 2004; Coovadia, 2005).

On the other hand, HIV also increases the probabili of morbidity and mortality amongst
HIV infected mothers (Pattinson, 2001, UNAIDS & WHO, 2005; UNAIDS, 2006). The
PMTCT programme prevents the transmission of the HIV to the child, but does not assist
the mother who is HIV infected. Currently no vaccine or cure is available for HIV/AIDS
although at present SmlthAﬁimistakingaleadingmleintmtinganAlDSvaccine(Gmy,
2003; Daniels, 2004). Therefore the mother may become ill and be unable to care for the
child or she may die (UNAIDS, 2004) decreasing the children’s chances of survival (Ryder

et al., 1989).

However, there is insufficient proven association or causality between HIV infection of the
mother and increased child mortality. There has even been controversy over whether HIV
causes AIDS. This prompted the South African Government to constitute a panel of
scientists in 2001 to interrogate the evidence underlying the dominant view that HIV causes
AIDS (Presidential AIDS Advisory Panel Report, 2001). The dissidents view malnutrition,
chemical stressors in the environment, physical stressors affecting the immune system,
biological and mental stressors as the risk factors for AIDS, with some even disputing the

factthatHIVisaninfectiousandtransmittablediswse(Noble,nodate)-Ontheotherhand,



proponents of the view that HIV causes AIDS argue that the virus could be isolated, and
thatHIVisprwentinalmostallAIDScas&sandthattheviruSdoescausethedis&sewhen
introduced into a healthy person quoting Koch’s postulate linking disease-causing agents to
disease (Noble, no date). The arguments of the dissidents had the impact of delaying the
implementation of the South African Government policy to provide pregnant mothers with

antiretroviral (ARV) treatment.

If this association of HIV/AIDS infection of the mother with child mortality is correct, then
the HIV/AIDS epidemic now poses a major challenge to child health in South Affica,
therefore more recent data to validate and assess the extent of this challenge is needed

(Solarsh & Goga, 2004).

1.2 SETTING

Khayelitsha, the area of study, is an under resourced peri-urban district of Cape Town in
theWestemCapeandissimatedBOkmﬁomtheoentreofCapeTown(Abdullah, Young,
Bitalo, Coetzee & Myers, 2001). Khayelitsha had a growing population of about 364 793
people in 2001 (Groenewald et al., 2001a). Based on the baseline 1996 census 83% of the
dwellings are informal, 73% of the dwellings have piped water or water on site. More than
half of the households have an income below the poverty line and 40.2% are unemployed

(Equity Gauge Project, 1996).



Most of the deliveries, namely the actual birth, of newborns in Khayelitsha take place in the
two Midwife Obstetric Units (MOU’s) present in the district. A MOU is a type of primary
level health facility where deliveries of babies of uncomplicated pregnancies are done by
midwives. Any complicated pregnancies or complicated delivenies encountered at the

MOUs are referred to the secondary or tertiary hospitals.

Khayelitsha had an HIV sero-prevalence rate of 14.2% in 1996, which had increased to
24.7% by 2002 amongst pregnant women (Abdullah et al, 2001; Department of Health,
2001c). Therefore a PMTCT programme was conducted as a pilot study at Khayelitsha in
January 1999 (Abdullah et al., 2001) and is now permanently implemented (Department of
Health, 2001b). At their first antenatal visit, pregnant mothers were offered voluntary
counseling and given the option of an HIV test and ARV treatment to prevent transmission
of HIV to the unborn child if they were HIV-positive. (Abdullah et al., 2001; Department of
Health, 2001b). This PMTCT programme provided an opportunity to do this study because

of the data available for the study.

1.3 PROBLEM

Infant mortality has been declining over the years due to improved public health strategies.
However, with the advent of HIV/AIDS, the IMR has been steadily increasing in South
Afiica. Research has shown that providing the mother with antiretroviral drugs reduces the

risk of MTCT of HIV/AIDS. Therefore, this PMTCT should reduce infant mortality. Infant



mortality remains high in the absence of such programmes. This programme does not cure
HIV-positive mothers. There may therefore be an increase in morbidity and mortality
amongst HIV-positive mothers which could possibly influence the quality of life of both

mother and child and the likelihood of death of the children.

However, there has been some doubt and controversy as to whether HIV causes AIDS and
hence whether HIV-positive mothers are associated with increased deaths of infants and
children less than two years of age (<2 years). This study sets out to determine if there is an

association between HIV-positive mothers and mortality of children <2 years.

Most studies assess the USMR, however, this study will concentrate on the under-2 year
mortality rate (U2MR), as assessing the USMR will take too long. This is deemed
appropriate considering the public health urgency and the lack of time and resources

available in which to complete the masters mini-thesis.

1.4 PURPOSE

The purpose of this research is to determine whether there is an association between HIV
positive mothers and the mortality rate of children <2 years. This would help to inform
policy makers and consequently might contribute to recommendations designed to improve
the health of children and the community. It is important to identify factors associated with

disease and mortality in order to provide preventative measures at local level. There is also



a need to determine the association between the mortality of children <2 years and their
mothets’PHVstatusbecauseﬂlehealthyﬁxtmeofasocietydependsonthehealthofthe
children as well as their mothers who are the guardians of the future (UNICEF, 2004). This
study will provide information to the Department of Health on the possible association
between HIV-positive mothers and <2 year deaths, as well as the causes of death. The
information obtained from this study would also serve to identify further research needs on

intervention measures to reduce child mortality.



2. LITERATURE REVIEW

2.1 INTRODUCTION
In this chapter the literature will be reviewed in order to develop an appropriate approach to
the methodology for determining whether the deaths of children <2 years are associated

with the HIV infection of their mothers before or during pregnancy.

SincethemisapaucityoflitaanneontheUZMR,thelitemtmveontheIMRandonthe
USMR in both the developed and developing countries will be reviewed. Mortality rates are
always calculated per 1000 live children and this will be the point of departure for all

mortality rates stated in this document.

Thereafter, a discussion will follow on HIV and the global, national and local HIV
prevalence among women leading to the MTCT of HIV infection and the resultant
mamsedmmmYofchﬂderyws.Themﬂumofwﬂmsmnfbundmmchasthe
maternal and infant risk factors for infant deaths, which could be mixed in with the
association of HIV-positive mothers and child mortality, will also be reviewed. Lastly

literature on the causes of death of children will follow.

2.2 INFANT AND CHILD MORTALITY RATES

Globally more than 10 million children in low-and middle-income countries die before they



reach their fifth birthday and most of these deaths are due to just five preventable and
treatable conditions namely diarrhoea, respiratory infections, tuberculosis, pneumonia and
infectious diseases. According to literature children die primarily due to poor socio-

economic determinants of health (WHO, 1981; Hussey, 2004; World Bank, 1993; WHO,

2005).

Many efforts have been developed to reduce the IMR and the USMR such as
developmental programmes between 1960 and 1990 (Walker, Schwartlander & Bryce,
2002). There are also several international and national structures in place to ensure child
survival such as the United Nations Convention on the Rights of the Child, the Millennium
Development Goals of the United Nations and the South African Constitution (World

Bank, 1993; Republic of South Africa, 1996; UNICEF, 2002).

2.2.1 Infant and child mortality in developed countries

Inﬂledevdopedcmmni&gsmhasmtheAmaicas,EmopeandSmnhEastAsia,thae
have been vast improvements in child health (WHO, 2005). Infant and child mortality
started to decline in Europe, North America and Australasia about two centuries ago. The
improvement in living conditions in the developed world has influenced the health of
infants positively and hence the lower IMR and USMR. The control of communicable
diseases as well as a fertility decline also contributed to the lower IMR and USMR (World

Bank, 1993; WHO, 2005).



2.2.2 Infant and child mortality in developing countries

Between 1960 and 1990, enormous reductions in USMR occurred in many countries. For
example, child mortality in Chile dropped from 155 to 20, in Tunisia from 254 to 45, and in
Sri Lanka from 140 to 22 and in India from 242 to 93 (World Bank, 1993; UNICEF, 2002).
At the start of the 1960’s nearly one in five children died before they were five years old. In
2001, the global USMR had dropped from to 82 per 1000, a rate still unacceptably high as
it represents an estimated 11 million preventable deaths each year (UNICEF, 2002). During
the same period, namely 2001, the IMR decreased in Chile from 118 to 10, in Tunisia from

170 to 21, in Sri Lanka from 83 to 17 and in India from 146 to 67 (UNICEF, 2002).

Many countries are striving towards meeting the Millennium Development Goal (MDG)
Number 4 which aims for a two-thirds reduction of the USMR between 1990 and 2015
(UNICEF,2004),SeeAnnemre3foratableontheavmgeannualUSMRandMR
reduction rate of various countries and the progress made towards the Millennium goal.
ngr&sshasbeenunevenasthechﬂd’schanoeofmrvivaldi&'asmarkedly depending on
where they are born (WHO, 2005). Due to poverty and limited resources, the IMR and
USMR of children in developing countries still remain high (World Bank, 1993; WHO,
2005). In 2002, seven of every 1000 children in industrialized countries died before they
were five. In contrast, in sub-Saharan Africa, 174 of every 1000 children died and in South

Asia_ 97 of 1000 children died before five years (UNICEF, 2004).

10



Recently the decline in the IMR and the USMR have “stagnated, or even reversed’,
especially in sub-Saharan Africa (Walker, Schwartlinder & Bryce, 2002: 1; WHO, 2005).
Sadly, the sub-Saharan Africa mortality rates showed the slowest improvement (WHO,
2005). Studies have shown that this increase in IMR and USMR is likely to be associated
with HIV (Department of Health, 1998; Bradshaw & Nannan, 2004; Bradshaw &

Dorington, 2005).

223 Infant and child mortality in South Africa

InﬁmtmortalitydminSomhAﬁicahasbeenunreliableandthﬂmfomitwasnotpossible
to effectively assess the health needs and plan appropriately (Nannan, Bradshaw, Mazur &
Maphumulo, 1998; Bradshaw & Nannan, 2004; Bradshaw, Masiteng & Nannan, 2000).
Previous information is based on the best available data from numerous Sources. Data
should thus be interpreted cautiously, and with recogpnition of potential inaccuracy (Nannan

et al., 1998).

Published estimates of infant mortality from 1990, ranged from 11 to 81, attributed to the
incompleteness of birth registration. This was further complicated by the underreporting as
well as exclusions of previous areas such as the so called “homelands” identified by the
previous apartheid govermment; namely Transkei, Venda, Bophuthatswana and Ciskei from
the surveys (Nannan et al., 1998). See Annexure 4 for estimates of the South African IMR
from 1990. Likewise, the number of registered births during 1994 also differed with the

health authorities in the nine provinces in 1994, which influences the infant mortality
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calculation (Nannan et al., 1998). This problem led to a revised death registration form in
1998 (Nannan et al, 1998). Furthermore, HIV/AIDS causes additional deaths and impacts

on the statistics (Bradshaw et al., 2000; Dorrington, Bradshaw & Budlender, 2002).

2.2.4 Infant and child mortality by province

Infant mortality and child mortality also differs across provinces. Poorer provinces with a
largermﬂpopulaﬁonexpaiemedhighamﬁMmmtaIﬂythmmhas.ThehighmthR
was in rural Eastern Cape (61) and the lowest in the Western Cape (30) (Bradshaw et al,,
2000: 99). Annexure 5 reflects the data obtained from 1994 to 1998 (Nannan et al., 1998)
giving details about the USMR and the IMR in the provinces and by population group.
According to Dorrington et al. (2002), the projected USMR for the Western Cape appears
to have the lowest figure of 46. This USMR, however, is still unacceptably high. An
inamseinIMRandUSMRhasbeennotﬁdinaﬂthepmvinoesandithasnowbeeu
recommended that a mechanism should be developed to monitor the impact of the AIDS

epidemic on the mortality of children (Dorrington et al , 2002).
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23 HUMAN IMMUNO-DEFICIENCY VIRUS INFECTION IN WOMEN
The human immuno-deficiency virus has now posed a threat to the mortality of children. A
discussion will follow on the global HIV prevalence, the HIV prevalence in South Africa,

the provinces of South Afiica and the Western Cape.

2.3.1 Global prevalence of HIV infection amongst women

HIV/AIDS have now been identified in nearly all countries (Coulter, 1998; Jackson, 2002;
UNAIDS, 2004). Women are biologically more susceptible to acquiring HIV through
heterosexual means than men, and social factors often add to the risk (World Bank, 1993).
During 2005 about 17.5 million women were living with HIV, one million more than in
2003 (UNAIDS & WHO, 2005). The impact of HIV/AIDS is extensive (Abdool Karim,
2005). Since 1981 when AIDS was recognized, 20 million people died by 2001 with
HIV/AIDS still spreading relentlessly (UNAIDS, 2004). In 2005 3.1 million adults and

children died of HIV/AIDS (UNAIDS & WHO, 2005).

More than 95% of the global HIV infection is concentrated in the developing world (Gayle,
2000), mostly in countries that are least able to afford adequate care. Infection rates are
tisingrapidlyinAsia,FastemEmupeandSomhemAﬁ'ica. Many countries such as those in
Latin America, Thailand, Uganda and some West African Countries experience rising HIV
infectionrat&insomepartsofthecmmlryandfnllingorstablerat@sinotherparts
(UNAIDS, 2004). In the Caribbean, one of the most affected areas in the world, the overall

HIV prevalence showed no change from 2003 to 2005 (UNAIDS & WHO, 2005).
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Although the national HIV prevalence is low in China (0. 1%) and India (between 0.4% and
1.3%), these two countries are the world’s most populous countries and therefore the low
prevalence still represents a large number of infected people. However, the HIV prevalence
is increasing in China, Indonesia, PapuaNewGuineaandVietnamandthetearesignsof

HIV outbreaks in Bangladesh and Pakistan (UNAIDS, 2006).

There were 3.5 million adults and children newly infected with HIV at the end of 2002 in
sub-Saharan Africa. Of significance is that a high proportion (90%) of the children living
wthHVhthewoﬂdmeinmb—SahamnAﬁica,whuethaeamhighfaﬁlﬁymt&sasweﬂ
as high HIV-prevalence rates among women (WHO, 2005). This is due to the fact that
more women in the childbearing age are infected with HIV in Africa than elsewhere. These
&omn have more children on average than in other countries and therefore pass the virus
on to more children (UNAIDS, 2004). Southemn Africa remains the “epicenter” of the
global AIDS epidemic (UNAIDS & WHO, 2005: 20). Among the notable new trends are
the recent declines in national HIV prevalence in Kenya and Zimbabwe. These downward
trends have been attributed to behavioural changes, increased condom usage and delayed

sexual debut (UNAIDS, 2006).

2.3.2 HIV prevalence in South Africa

South Afiica is estimated to have the largest number of HIV-positive people i.e. 5.3 million
as at December 2002 (Abdool Karim, 2005). Alarmingly, HIV-infection in South Africa

accounts for 10% of the global burden of HIV infection (Gouws & Abdool Karim, 2005).
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The antenatal surveys provide reliable estimates of HIV infection among the South African
population. These surveys measure the burden of HIV infection among women attending
antenatal clinics. Nationally the HIV prevalence amongst pregnant women in South Africa
steadily increased from 0.7% in 1990 to 30.2% in 2005 (Department of Health, 2002a,
Department of Health, 2005). The results show that the prevalence rate of HIV has reached
its highest levels to date (Department of Health, 2005; UNAIDS & WHO, 2005). Although
South Africa experienced the fastest growing HIV population previously, the national
ammalIHVandsyphiﬁssao-pmvﬂenoemeysfomﬂthhesﬁgmeeaseﬁommM
to 2005 was not significant and that the prevalence rate might have stabilized (DOH,
2004a; Department of Health, 2005). Nevertheless, the HIV prevalence of 30% in 2005
remains unacceptably high (Gouws & Abdool Karim, 2005). See Annexure 6 for the
national HIV prevalence among pregnant women attending antenatal clinics in South

Affica.

2.3.3 HIV prevalence in the provinces of South Africa

In 2002 the province that recorded the highest HIV prevalence rate among antenatal clinic
attendees was KwaZulu-Natal with a rate of 36.5%. The Western Cape had the lowest HIV
prevalence rate of 12.4% (Department of Health, 2002a). There is a considerable
geographic variation in the distribution of HIV infection, showing a higher HIV infection
rate in the east coast than the west coast (Gouws & Abdool Karim, 2005). See Annexure 7
for HIV prevalence among pregnant women in the difference provinces of South Africa

from 1998 to 2005.
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2.3.4 HIV prevalence in the Western Cape

PmﬁmslyﬂwWestanCapehadthehwestaMmaﬂllﬂV—posiﬁvemt&bmmismGeased
steadily from 0.7% in 1990 to 5.2% in 1998, to 12.4% in 2005 (Department of Health,
2001a; Department of Health, 2004a; Department of Health, 2005). In 1999 Khayelitsha
HIV sero-prevalence was much higher than the Western Cape average, and increased from
18% to 24 9% in 2002 (Department of Health, 2004a). See Annexure 8 for HIV prevalence
in the Western Cape and Khayelitsha. As women increasingly become infected, more
infants will become infected (Gayle, 2000). A discussion on MTCT of HIV will now be

discussed.

2.4 HIV-POSITIVE MOTHERS AND MTCT OF HIV INFECTION

Infants are infected through vertical transmission. MTCT of HIV is a serious complication
in pregnancy (Gayle, 2000; Dabis & Ekpini, 2002). The virus is transmitted to unborn
babies (in utero infection), neonates during delivery (intrapartum infection), when they are
exposed to maternal birth fluids as well as to infants after birth through breastfeeding
(Dunn, Newell, Ades & Peckham, 1992; Bobat et al., 1996; Scarlatti, 1996; Abdullah et al.,
2001). The risk of infection is estimated to be 5-10% during pregnancy, 10-20% during
labour and delivery, and 10-20% through non-exclusive breastfeeding (mixed feeding) by
untreated women who continue to breastfeed beyond the first year in life. Globally an
estimated 600,000 children are infected with HIV through MTCT each year (WHO, 2005)

with varied rates reported in different regions.
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Whereas the impact of the epidemic on adult mortality in Africa is well documented
(Darrington, Bourne, Bradshaw, Loubsher & Timaeus, 2001; Doherty & Colvin, 2004;
UNAIDS, 2004; UNAIDS, 2006), the impact on child mortality is harder to measure

(Nakiyingi et al., 2003).

2.5 HIV AS A CAUSE OF CHILD DEATHS
ThisIHVpandemicsptmdgloballyandthmatmstomglﬂfmiuionsofadultsinChina,
India and Africa increasing the number of deaths among children substantially. HIV/AIDS
is a significant contributor to child mortality in Africa (Coovadia, 2005). Globally, about

58 000 children died of HIV/AIDS in 2001 (Jackson, 2002). In 2000 HIV/AIDS accounted
for 60% of child deaths in Malawi (WHO, 2005). If no drastic action is taken to prevent
this catastrophe, children will die. According to Coovadia: “In all the plagues which have
swept the world, it is often women and children who are most effected. . children have to
carry the promise of new life and the rebirth of nations in any catastrophe that has the
potential to wipe out whole civilizations™ (2005: 183). See Annexure 9 for summary results
from HIV-prevalence studies amongst paediatric users of health services in Southern and
East Africa. Annexure 10 provides the IMR with and without AIDS for selected countries

in 1998 as well as the projected IMR for selected African countries for 2010.

Currently the burden of HIV is high in South Afiica, especially with the on-going MTCT
rates (Bobat et al., 1996; Scarlatti, 1996; Abrams et al., 1998, Spira et al,, 1999, Abdullah

et al.7 2001, Coovadia, 2005). HIV could cause the death of children because of a number
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of possible reasons which will be explored in the literature. Children could die because
theirmothasminfededwithlﬂVandbeoomeﬂlwithoppoﬂunisﬁcinfecﬁons; or
because their mothers died due to HIV/AIDS; or because the children contracted HIV with

recurrent infections which could subsequently lower their chance of survival.

26 HIV POSITIVE MOTHERS AND DEATH OF CHILDREN

Anumberofsmdi&shavepointedtoinaeasedchildmortalityasarmultoftheAlDS
epidemic (WHO, 2003; UNAIDS & WHO, 2005, WHO, 2005, UNAIDS, 2006). Mothers
with HIV often become immune-compromised and may suffer from disease conditions
such as pneumonia, tuberculosis, chronic diarrhoea and other AIDS defining illnesses with
additional symptoms such as severe tiredness and lethargy (Jackson, 2002). Therefore she
will be less able to care for the child. In addition these mothers are often not able to work
andthaefomhavemmemedicﬂandUmsponexpmswandlessmoneytospmdonfood
or milk for the child. All these aspects contribute to the possible inability of women to

nmNretheirbabiwwhichmayulﬁmatelyrwuhinthed&thofthechﬂdrm

A Zaire study found that the difference in IMR between sero-positive and sero-negative
women appears to be due to a number of factors. Those with symptomatic infection usually
deliver more premature and low birth weight babies which influence the survival of the
infants (Ryder et al, l989).InTanmniatheﬁskofdeathassociatedwithhavinganHIV

positive mother was found to be 2.5 (WHO, 2002). In Zimbabwe the USMR increased from
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77 to 102 between 1990-1994 and 1995-1999 respectively due to the increase in HIV-
infected mothers (WHO, 2002). In the rural Rakai district of Uganda, the IMR amongst
infants born of HIV-infected and uninfected mothers were 209.4 and 97.9 respectively
(Sewankambo et al, 2000). A study in Malawi also found that that the mortality rate
amongst children of HIV-positive mothers was substantially higher (223 at 12 months, 317

at 24 months) than children of HIV-negative mothers (68 at 12 months, 106 at 24 months).

Th¢ HIV prevalence and IMR also differs within areas. The HIV prevalence in Khayelitsha
reﬂectsthenationalprevalenoeandismuchhigherﬂmntheprevalenceintheCityofCape
Town. While the HIV prevalence in Khayelitsha increased, the infant mortality rate
decreased. This could be partly attributed to the implementation of PMTCT programme in
Khayelitsha. Annexure 8 provides comparative data on the HIV prevalence in South Africa,
thethanCapeanthaydﬂshamdaswellasacompaﬁsonbaweminfammm

South Africa, the city of Cape Town and Khayelitsha. Some data was not available.

27 DEATH OF HIV-POSITIVE MOTHERS AND DEATH OF CHILDREN

The survival chances of children may be adversely affected by the death of their mothers
as children who are motherless have an increased chance of dying (Ryder et al, 1989;
WHO, 2005). HIV-infected persons have a ten-fold higher risk of premature mortality than
HIV-negative persons (WHO, 2003). See Annexure 11 for maternal deaths in South Afiica,

Western Cape as well as causes of death. The years prior to and following a mother’s death
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are a high risk period for children as a disproportional number of deaths, most likely before
one year, occur in this relatively short period (Nakiyingi et al,, 2003). Maternal and child
mortality were highly correlated. In the year up to and following the mothers’ death, the
mortality rates of children in Uganda, born to HIV-positive mothers were five times higher

than those with “living” mothers (Nakiyingi et al., 2003).

HIV/AIDS has transformed orphanhood into a long term chronic problem that will worsen
in coming decades (Frohlich, 2005). Even if HIV infection rates drop, the number of
orphans in southern Africa will continue to rise as parents and heads of households
continue to die of AIDS-related deaths (Frohlich, 2005). The worse orphan crisis is in sub-
Saharan Africa, where 12 million children have lost one or both parents to AIDS and by
2010, this number is expected to reach 18 million (UNAIDS, 2004). Globally, in 2006,
children who have lost one or more parents to AIDS comprised about 9% of the children
Jess than 15 years old (UNAIDS, 2006). Children may be physically and socially neglected
and when the mother is sick, dying, or dead, the emotional suffering may often be
overlooked and not responded to (Jackson, 2002). Often, after the death of their mother,
children live with other relatives rather than with their father alone (Jackson, 2002). The
extended family in Africa has always taken care of orphaned children, long before the
emergence of HIV/AIDS. However, with the gradual breakdown of the extended family in
many countries, the escalation of poverty (Victora, Wagstaff, Schellenberg, Gwatkin,
Claeson & Habicht, 2003) and the increasing numbers of children being orphaned by

AIDS, the care of children are compromised (UNAIDS, 2004). With the additional burden
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of another child, the household income and security usually decline and often the

households are now headed by a child (Frohlich, 2005).

HIV/AIDS accounts for a significant proportion (9.3%) of deaths in young women in Cape
Town (Groenewald et al., 2003b). The high levels of HIV infection among people in their
reproductive years in many countries mean that AIDS cases and deaths of mothers will
continue to rise for years. HIV prevalence is especially high in Khayelitsha. Deaths due to
HIV/AIDS amongst females in Khayelitsha contributed 23% (n=1101) to all female deaths
in 2001 (Groenewald et al., 2003b). An HIV test was performed in only 37.6% of all the
maternal deaths in South Africa, Therefore the number of deaths due to HIV/AIDS related
illness is likely to be understated. Poor infrastructure leading to the underestimation of the

contribution of HIV to maternal deaths has been a barrier (Pattinson, 2001).

Life expectancy is the average number of years lived by all those in the population
concerned born alive (WHO, 1981; Bradshaw & Dorrington, 2005). In developed countries
the life expectancy at birth is 70, whereas in developing countries it is 40 (WHO, 1981).
This disparity highlights the difference in socioeconomic development. Since 1999,
primarily as a result of AIDS, the average life expectancy has declined in thirty-eight
countries. In seven African countries where HIV prevalence exceeds 20%, the average life
expectancy of a person born between 1995 and 2000 is now 49 years and in Swaziland,
Zambia and in Zimbabwe it has dropped to 35 years (UNAIDS, 2004). HIV will lead to
many AIDS widows and orphans being cared for by their ageing grandparents with limited

resources and therefore deepening poverty and decreasing the chances of child survival
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(Frohlich, 2005).

28 HIV-POSITIVE MOTHERS AND MTCT AND HIV INFECTION IN
CHILDREN

The infant could become HIV-infected and subsequently die because of MTCT. As

mentioned previously MTCT accounts for 90% of all HIV infections in children in the

world (Gayle, 2000; Coovadia, 2005). Currently the burden of HIV is high in Africa,

especially with the on-going MTCT rates.

As more pregnant women are infected, more infants become infected with HIV-1 through
MTCT thereby increasing the IMR (Gayle, 2000; Coovadia, 2005). Annexure 8 provides an
estimated IMR with and without HIV/AIDS for 1998 as well as a projected estimate for the
IMR with or without AIDS for 2010 (Jackson, 2002). According to these graphs, the infant
mortality without AIDS will decrease, while the infant mortality with AIDS will remain the
same or increase in selected countries. Theacanacyofthedataisnotoertainduetothe
reliability of the data collection methods and samples. Therefore the data cannot be strictly
comparable. Some data may overestimate the HIV infection at a national level if more
accessible urban sites are the main or sole source of information (Jackson, 2002).
Nevertheless, this data provides an estimate of the problem and children are dying of

HIV/AIDS.
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An average of 30% of children will acquire HIV from their HIV infected mothers. The
overall MTCT rate is higher in developing countries (21-43%) than in developed (14-25%)
countries (Gayle, 2000; Department of Health, 2002b). In contrast, according to Gayle:
“HIV strikes down people in the prime of their lives, such as young women, whether in the

developed, newly developed or developing world” (2000: S8).

In 1995 AIDS in South Africa accounted for 3.2% of deaths of children aged less than five
years (Bradshaw et al, 2000). While an antibody test is possible in adults, it is more
complicated in children as all infants of HIV-positive mothers are bom with antibodies
acquired passively from the mothers (Boylan & Stein, 1991). The patterns of disease
expressions and progression differ among HIV-1 infected children. At birth a very low
proportion of children have signs of infection. The mortality rate for children who develop
MOfAﬂ)Sadyinﬁfeissubstanﬁaﬂyhigherthatforthosewhobeoome

symptomatic later during childhood (Scarlatti, 1996).

Dming2002,29%of0|npaﬁmtchﬂdrmaged2t059monthsseenatthedisuicthospitalin
Kwa-Zulu Natal were HIV-infected. It is estimated that HIV in paediatric out-patients may
rangeﬁomO,SmoneormomﬁmestheIﬂVprevalenceinwomenseenforantenatal
services in the same community and it was suggested that iatrogenic HIV- infection among
children requires further research (Gisselquist et al, 2004). Annexure 9 reflects HIV
prevalence studies among paediatric users in southern and East Africa data. This data

indicates that mortality is higher if the child is HIV-positive (Colvin, 2005).
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29  HIV-POSITIVE MOTHERS, MTCT AND INTERVENTIONS

Various trials proved the efficacy of antiretroviral drugs in preventing MTCT. In 1994 the
Pediatric AIDS Clinical Trial Group conducted a study, protocol 076, in the USA and
demonstrated a 67% reduction in the risk of HIV transmission from 26% to 8% in the
absence of breastfeeding (Connor et al., 1994; Moodley & Moodley, 2001). This regimen
has become standard practice for HIV positive-women in many industrialized countries and
many women are receiving a combination of ARV treatment (UNAIDS & WHO, 2005).
This long-course treatment is often not available for women in developing countries due to

cost and lack of infrastructure (Moodley & Moodley, 2001; Mofenson, 2003).

The HIVNET 012 randomized trial in Uganda found that a single course of Nevirapine
given during labour and to the child 72 hours later, reduced transmission during the first
14-16 weeks of life by 47% in a breastfeeding population (Guay et al, 1999). South Africa
was also part of the PETRA trial, a randomized, double-blind, placebo-controlled trial,
together with Tanzania and Uganda to assess the efficacy of different short course regimens
of ARV therapy in preventing early and late transmission of HIV-1 from mother to child in
breastfeeding and formula-fed populations (Coovadia, 2005). A MTCT reduction of 63%
was shown in the PETRA trial by using combination antiretrovirals. However, the efficacy
was lost after 18 months, which was attributed to breastfeeding transmission (Moodley et
al, 2003; Coovadia, 2005). The South African Intrapartum Nevirapine Trial (SAINT)
confirmed that ARV treatment reduces MTCT and those short course regimens such as

Nevirapine regimen and the more involved and expensive Zidovudine regiment
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demonstrated comparable efficacy in reducing MTCT rate in the peri-partum period
(Moodley et al., 2003; Coovadia, 2005). A concerted effort is made to give AZT orally
from 34-36 weeks of pregnancy through to labour. This treatment does not prolong the life
ofthemother,btnhasbeenfoundtobeeﬂ‘ectiveinreducingtmnsmissionofHIVtothe

infant (Connor et al., 1994; Abdullah et al., 2001; Mofenson, 2003).

In the Western Cape, two treatment protocols have been successfully implemented to
reduce MTCT (Department of Health, 2001b). These programmes were initiated in six
districts with the highest prevalence of HIV. In January 1999, an MTCT programme was
initiated in Khayelitsha. A short regiment of AZT is taken twice daily by the mother during
late pregnancy i.e. from 34 weeks gestation. With the onset of labour, AZT was taken three
hourly until delivery. Babies were not treated with ARV agents. The mothers were offered

replacement feeds for nine months to prevent MTCT (Department of Health, 2001b).

At other institutions a single dose of Nevirapine was offered. Although both regimens
reduced transmission rates, ARV treatment for MTCT is more costly than Nevirapine
(Coovadia, 2005). However, the main concern with the use of ARV treatment for
mevenﬁmofoCThasbeenthatmedmgmycausermismnoew&thmbsequemvhal

exposure (Jackson, 2002).

PHMprogmmmeswaeiniﬁatedinsomeparlsofthecmmuy.hw%theMimsterof
Health announced that such interventions should cease due to financial constraints in the

cmmhyandthatmoneycmﬂdbesp&morewiselyonpﬁmarypreventaﬁvemeasumsuch
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as vaccine development and behavioral strategies. Dissidents are opposed to ARV
treatment on the basis of the unreliability of diagnostic tests, the toxicity and drug
resistance found (Presidential AIDS Panel Report, 2001). This argument was challenged on
the basis that the PMTCT programme will be more beneficial, cost effective, will enhance
preventative strategies as well as moral obligations (Hussey et al., 1999; Lurie, Lurie,
Ijsselmuiden & Gray, 1999). The delay in implementing the appropriate drug and
infrastructure further increased the HIV infections among mothers and subsequent mother-
to-child transmission of HIV. Mothers can only access this treatment if tested and found
HIV-positive. Of significance is that HIV testing is not universal and needs consent

(Jackson, 2002).

In order to reduce mortality amongst infants and to avoid babies contracting HIV, a
PMTCT programme has been established in Khayelitsha (Department of Health, 2001b).
While the MTCT has decreased due to this programme (Connor et al., 1994; Moodley &
Moodley, 2001; Coovadia, 2005) and the IMR has decreased (City of Cape Town, 2005),
the prevalence of HIV among women remains high (Department of Health, 2001c) since
there is no treatment for mothers. This is in contrast to developing countries where the
infant and child deaths due to HIV had decreased as a result of the implementation of

highly active antiretroviral therapy (HAART) (Lurie et al., 1999; Mcintyre & Gray, 2002).

HIV is therefore linked to IMR indirectly; because as the HIV prevalence rises, the IMR
increases. With the initiation of the MTCT programme, and the implementation of ARV

therapy for mothers and children in developed countries, the IMR decreased.
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216 MECHANISMS MEDIATING INCREASED DEATHS OF CHILDREN
AMONGST HIV-POSITIVE MOTHERS

The factors associated with the health of mothers that could be possible confounders

associated with death of infants and children <2 years will be explored. This includes the

mothers’ HIV status and the viral load, not booking delivery, age, partner support, parity,

education, employment status, method of delivery, complications during antenatal care,

delivery, postnatal care and illness of mothers at time of delivery.

2.10.1 HIV-positive mothers, viral load and increased child deaths

Most people infected with HIV do not know that they bave become infected. Mothers are
encouraged to attend voluntary counselling and testing (VCT) services to find out their HIV
status. One of the factors that contribute to the vertical transmission is the HIV viral load
which is increased during periods of infection (Puren, 2005). A large perinatal cohort, the
Women and Infants Transmission Study showed a strong association between HIV virus
load during early infancy and poor clinical outcome. The initiation of aggressive ARV
treatment for infants and young children to improve their clinical course and preventing
deaths is recommended (Abrams et al, 1998). This study was conducted to assess the
prognostic ability of HIV-1 virus load on disease outcome. The HIV-1-infected children
unexposed to peripartum zidovudine prophylaxis, and monitored from birth, also retained a
high RNA virus load level within the first week in life, sustained throughout life and were
highly associated with disease progression. The study suggests that the pattern of disease

for HIV-1-infected children may be determined during the first week in life (Abrams et al.,
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1998). Twenty-seven (30%) of the 89 children progressed according to the Center for
Diseases Control - C classification, which indicates severe signs and symptoms, and 14

children subsequently died (Abrams et al., 1998).

2.10.2 HIV-pesitive mothers, not booking deliveries and child deaths

Other factors such as booking the delivery at the maternity health facilities in the early
stagmofpregnmyalsoimpactsonmorm]ityandmaypteventchﬂddeaths.Inhigh—
income and middle-income countries today, the use of antenatal care by pregnant women is
almost universal, except among marginalized groups such as unmarried adolescents and the
poor (WHO, 2005). While more use is made of these facilities in the Caribbean and Latin
American countries, Africa is still falling behind (WHO, 2005). Not booking or booking
the delivery late in pregnancy contributes to complications. Pregnant women who are HIV
infectedhaveanalmostﬁxnﬁmesgreatadmnoeofhavingasﬁﬂbhthandtwoﬁmes
greater risk of preterm labour (Pattinson, 2001). Infant deaths have been attributed to
avoidable factors which include the fact that some mothers either never initiated antenatal
care, or booked deliveries late in pregnancy or delayed seeking medical care during labour

(Pattinson, 2001; WHO, 2005).

2.10.3 HIV-positive mothers, age and child deaths
In sub-Saharan Afiica, HIV/AIDS is an epidemic of young people, especially women

(UNAIDS, 2004). Household surveys in seven countries in sub-Saharan African, found that
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15-24 year-old women were 2.7 times more likely to be HIV-infected than males
(UNAIDS, 2004). Levels of pregnancy are very high among teenage and young adult
women in South Africa (Harrison, 2005). Teenagers who had their first sexual encounter
aged between 10 and 14ywsammorelikelytobeatincteasedﬁskofsextmllytnnsmitted
infections and HIV. A study in Uganda found a high mortality of children born to teenage
mothasintheunivaﬁatemﬂysis.Thiswasatmbutedtoagemnfoundingandmost
children died in less than one year. The Risk Ratio was 3.12 (95% CI = 2.45-3.99).
However, when the child’s age was controlled for, on multivariate analysis, independent
predictors of mortality in children born to teenage mothers remained with the Risk Ratio of

1.7. (95% CI= 1.33-2.20) (Nakiyingi et al., 2003).

HIV status of pregnant women has been monitored annually in South Africa (Department
of Health, 2002b; Department of Health, 2005). Of significance is that the HIV-prevalence
is stabilizing among the teenagers. In 2004 there was a forty percent HIV prevalence
increaseinﬂne25—29agegmups,with30pementHIVprevalenoeamongﬂle 35 — 40 age
groups. However, there was an observed rise in the HIV prevalence in the 35 to 39 year age
group, which may be due to the shift in the cohort i.e. from one age group (30-34) in the
previous survey, to the next (35-39 year) age group (Department of Health, 2004). With the

rise in HIV prevalence, manyinﬁntsmaybecomeinfectedanddie.

2.10.4 HIV-pesitive mothers, partner support and child deaths

Persons infected with HIV have a variety of psychological and social stresses that may
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differ in degree of severity, depending on the stage of illness and whether or not symptoms
have appeared. The stresses are compounded by the age of the population affected, the high
mortality rates, accompanying anxiety and depression, the social stigma, fear, ostracism
and discrimination associated with diagnosis, the symptoms of the disease and its

contagious nature (Frohlich, 2005).

The largest percentage of needs identified (31.9%) among HIV-positive women in the USA
involved psychological needs. Women with HIV often lacked the support of partners,
family and friend networks. The psychological needs most reported were the need for
support groups followed by the need not to have HIV/AIDS. Other needs included
involvement of the fathers with their children (Bunting, Bevier & Baker, 1999). This
finding was supported in a Johannesburg study where 25% of the fathers did not support
their children (Jones, Sherman & Varga, 2005). Furthermore, mothers may be left without
partner support as it was estimated that as many as 40% of the current generation of young

menwi]ldieofAIDSinadulthoodifdrasticmeasumtOpreventl-IIVaxenottaken

(Harrison, 2005).

Women of low socio-economic status experience more stressful life events during their
pregnancy. Poverty is associated with chronic stress caused by financial insecurity, poor
and crowded housing conditions, living without a partner, unsatisfying marital
relationships, domestic violence and stressful working conditions. In addition, they have a
more restricted social support network, with less social support during their pregnancy

(Frohlich, 2005; UNAIDS, 2004) and the ability to comply with the PMTCT programme
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(Jones et al, 2005).

2.10.S HIV-positive mothers, parity and child deaths

Parity does not seem to be a msk factor for increased child deaths. The European
coﬂabomﬁvesmdy(l992)onﬁskfactorsforMTCTofHIV-lfmmdthatvetﬁml
transmission was not significantly associated with parity of more than three children. HIV-
posiﬁvepﬁmapmouslimbabweanwomenwuealmnotsigniﬁcanﬂyassochtedwhh
infant mortality (Katzenstein et al., 1999). On the other hand a substantial reduction (29%)
was observed in fertility among HIV-infected women compared to HIV-negative women
(Hunter, Isingo, Boerma, Urassa, Mwaluko & Zaba, 2003). However, a South African
mdyﬁundmmemwﬁonofmegnandampwm:boveapaﬁtyofﬂneemsed

(Paruk & Godi, 2002).

2.10.6 HIV-positive mothers, employment status and child deaths

Employment is a means of alleviating poverty and health improves rapidly when people
escape from poverty (World Bank, 1993).Ianzilitwasfoundthatﬂxeinoomeinthe
hands of the mother has a bigger effect on family health than income controlled by the
fathﬁ,whﬂeinSﬁIankaanmmseinwbﬁcspmdingonhedthwastwmtyMﬁmes
more effective in reducing infant mortality than was the same increase in average income

(World Bank, 1993).
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The Mandela/Human Science Research Council study showed that the higher the socio-
economic status of the home,thelowertheH[Vprevalenccwhenallpalﬁcipantswere
considered. However, the study found no significant difference in HIV prevalence between
persons who were employed (14.2%) or unemployed (12.1%). The study concluded that all
strata of society are at risk and not only poorer persons (Shisana, 2002). This was supported
in Zaire where HIV-1 infectedmothelswithadvanceddiscasewasthepmnsorof
premature or low birth weight babies which strongly influenced the death of babies rather
than the socio-economic status of mothers (Ryder et al_ 1989). In addition low income is

also associated with lower levels of education (Victora et al, 2003), which in tum

influences the employment opportunities.

2.10.7 HIV-positive mothers, education and child deaths

Low education is associated with child deaths, as in a poor household, knowledge can make
a difference between washing their hands, and not doing so (Victora et al., 2003).
Education greatly strmgﬂlenswomen’sabﬂitytoﬁllﬁﬂtheirvitalmleincxmﬁnghmlthy
households (World Bank, 1993). The literacy rate of mothers is particularly important as
theyprovidedlehealthmretoinfantsathomewpecially in the management and control of
common diseases (WHO, 1981; Victora, et al, 2003). This is supported in a Nigerian study
whaematamleducaﬁonisshownasthemostsingledetaminantofmormlityin
childhood, even after controlling for factors such as paternal education and occupation, area
of residence and access and use of medical facilities (Flegg, 1981). It is suggested that the

main reasons being that educated mothers are less fatalistic about health and will seek
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therapeutic and alternative childcare, demand attention of health professionals and regard
health as a right Educated women also change the traditional balance of relationships,
which influence childcare, as she will assume more personal responsibility for care rather
than the influences of the mother-in-law (Flege, 1981). In contrast, a study found that the
association with matemal education was weaker in sub-Saharan Affican countries than
elsewhere (Hobercraft, 1993). Thisweakassociaﬁonwasnotfmmdtobedueto structural
differences in the educational systems or the level of autonomy of women (Hobercraft,
1993). Generally, educated mothers are able to reduce diarthoeal diseases through oral
rehydration solution, but their children are equally at risk of fevers and coughs as those of
less educated mothers. However, educated mothers use health facilities more often for the
treatment of diarrhoea, fevers and coughs. The author concluded that it was not possible to
ass&ssmechﬂdmvﬂasaﬂmechﬂdmnmﬂnesmdywuesﬁﬂﬁvingandthntheweaka
association with less educated women in sub-Saharan Africa cannot be concluded as causal
(Hobercraft, 1993). With regards to HIV, higher educational attainment can also be
associated with risky sexual behaviours and therefore an increased risk of HIV-1 (Buvé,
Bishikwabo, Nsarhaza & Mutangadura, 2002), which may influence the child’s chance of
survival. In contrast, analysis in South Africa has suggested that school enrolment lowers
the sexual risk for young people (Harrison, 2005). The author, however, remarks that some
may leave school due to pregnancy and thus it appears as if those remaining in school are at

lower risk (Harrison, 2005).
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2.10.8 HIV-positive mothers, method of delivery and infant deaths

Thevhusisumsmiuedmunbombabiw,neonatwduﬂnglabomandduﬁngdeﬁvay.
During pregnancy, the placenta actually shields the foetus from the HIV infection, as the
infectiondoesnotausstheplaoentaﬁomlhemothertothefoetus. However, if the mother
has a viral, bacterial or parasitic infection and becomes HIV-infected during pregnancy, is
immune-compromised or malnourished, the protection from the placenta may break down

(Jackson, 2002).

Transmission during delivery may be due to the mixing of maternal and fetal blood during
contractions, contamination through mucous membranes, via swallowing infected blood or
cervical-vaginal secretions when the foetus passes through the birth canal. In addition,
premature rupture of membranes could lead to ascending transmission of HIV-1 through

invasion of the amniotic cavity (Scarlatti, 1996).

The European Collaborative Study (1992) showed that there were some protective effects
of elective caesarian section delivery, the results were not significant. The reason that the
associationbawemmodeofdeﬁvayandmnsmissionrateismomifthesngaywas
elective, could be largely due to the fact that elective surgery was performed on HIV-
positive mothers. The odds of infection in children was 0.65 times that of children delivered
vaginally or 0.56 (95%CI= 0.30-1.04) times for combined elective and emergency Surgery
(European Collaborative Study, 1992). In a subsequent analysis of the study, it was found

that the transmission rate was higher in children who were delivered vaginally (17.7%) than

34



those delivered by caesarian section (11.7%). However, women who had caesarian sections
were more advanced in their disease progression, which may cause the protective effect to
be underestimated and therefore this study did not provide conclusive evidence (European
Collaborative study, 1994). Because of the known route of transmission during the
intrapartum period (European Collaborative study, 1992), caesarian sections as well as
vaginaldouchingmperformedasmahodsofreducingMI‘CT- However, caesarian
sections are found to be too expensive in developing countries. Another intervention used
to reduce MTCT, was to deansethebilthwnalwithclﬂorheﬁdinewhichisﬁnmdtobe

ineffective (Scarlatti, 1996).

2.10.9 Antenatal, delivery, postnatal complications and infant deaths

The overall aim in patient management in antenatal care is to ensure a healthy mother and a
weﬂnouﬁshedbaby,whoarebolhprepamdforchﬂdbinhinordertoensmean
uncomplicated delivery and postnatal period (Pattinson, 2001). Over 95% of pregnant
womenattmdaﬂmatalminSmnhAﬁicainordermpMandmnageoompﬁcaﬁons
of pregnancy early. Women not attending antenatal care are regarded as a high risk group
(WHO, 2005). Research shows that there are more pre-term deliveries amongst antenatal
women who did not receive antenatal care compared to the group who received antenatal
care (Pattinson, 2001b). A perinatal survey of South Africa revealed that the most common
primary cause of neonatal death in the City and Town group was spontaneous preterm
delivery (7.48/1000 births) followed by antepartum haemorrhage (7.0/1000 births) and

intrapartum asphyxia and birth trauma (6.8/1000 births) (Pattinson, 2001). If pregnant
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mothers seek early antenatal care, premature deaths are avoidable (Pattinson, 2001).

2.10.10 Hiness of mothers at time of delivery and infant deaths

Problems during pregnancy that affect infant death include threatened abortions, illness not
spedﬁctomegnancysmhasmﬂmiamdomuinfecﬁons,pregmncymduwddiabawas
well as hypertensive disorders of pregnancy (WHO, 2005). Classic complications of
pregnancy include pre-eclampsia, eclampsia, haemorrhage and ectopic pregnancy which
can influence the mother as well as the child’s lives (Pattinson, 2001; WHO, 2005). Pre-
exisﬁngmedialdiseasemnsﬁnmsomoftheﬁvemajmmofmatamldwhsin

South Afiica (Paruk & Godi, 2002).

Cardiac disease contributed towards 43.3% (1=74) of maternal deaths. While complications
of hypertension were the common direct causes of death of mothers (19.1% of all deaths),
MwichmnmeaﬁmmdeMsepﬁsammdﬁrmedehwmof
maternal death, and anaesthetic complications were found to be the third most common

eaussofdeathRegrembly,waystopteventthmedathsareknownandoonﬂdbe

addressed (Pattinson, 2001).

AIDSisﬂlemostoommonwmeofmatamldeathsatalllevelsofheahhcam(Mhlanga,
Tiebere and Simelela, 2002; Pattinson, 2001; Bradshaw & Dorrington, 2005). MTCT has
been discussed (See 2.4). The impact of the AIDS epidemic has been clearly demonstrated

in a report on confidential enquiries into maternal deaths (Department of Health, 2004b).
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Furthermore, all children born to mothers with advanced disease or whose mothers died are
atoonsidaablyincreasedﬁskofdyingandthisassociaﬁoniswpedaﬂy strong for

uninfected children (Newell, Coovadia, Cortina-Borja, Rollens, Gaillard & Dabis, 2004).

211 ALTERNATIVE EXPLANATIONS FOR ASSOCIATION BETWEEN HIV-
POSITIVE MOTHERS AND CHILD DEATHS
There are alternative explanations for some or all of the association of increased child
deaths with HIV-positive mothers. More specific determination of the factors influencing
the death and causes of death could allowformorespeciﬁcandeﬂ‘ectivepteventaﬁve
measures to be taken at local level. Regular monitoring of inequities in health and use of
resulting information for education and improvement of sexvices has been advocated.
(Bradshaw & Dorrington, 2005). This is often redressed through change in policy and
preventable measures. Thaeforeitishnportammdete:minethefactorsinﬂuendnginfant
and child deaths <2 years. The factors present at birth such as the Apgar score, prematurity,
birth weight, gender, population group and some socio-economic factors will now be

discussed.

2.11.1 Apgar score and infant deaths

The first examination done on a newborn is the Apgar score. Apgar scores determine the
infant’s clinical condition within one to five minutes and 10 minutes of birth. It consists of

scoring the infants heart rate (which should be above 100 beats per minute) breathing
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(infant should breathe well or cry), colour (the tongue hands and feet should be pink), tone
(arms and feet should move actively in the air in the supine position), and response to
stimulation if drying with the towel or flicking the feet (the infant should respond with a

cry and movement of the limbs (Adhikari & Woods, 2004).

If the above are present a score of 2 is given for each of these five assessment criteria, if
anydeviationﬁomthenommlisidenﬁﬁed,ascoreofl is given and if there is no heart
rate, breathing, if cyanosis present and no muscle tone or response to stimulation, then a
score of 0 is given. ThecmsaforalowApgarscoreincludefoemldistmssduetohypoxia
before delivery, maternal anaesthesia or recent analgesia, prematurity, difficult or traumatic
delivery, excessive suctioning and severe respiratory distress. All infants with a one-minute
Apgar score below 7 require resuscitation. The lower the Apgar score, the higher the risk of

death among the infants (Adhikari & Woods, 2004).

In Zaire, at Hospital A (serving patients with a low socio-economic status) 9.9% of the
chﬂdmnbomblﬂVsao—posiﬁvemothashadaSminMeApgarsoomoflessthanS,as
compared with 2.2% of infants born to sero-negative mothers, but these differences were
not noted in Hospital B, which served patients of a higher socio-economic status (Ryder et
al., 1989). This indicates that low socioeconomic conditions and not the HIV status of the

mother, increase the risk of a low Apgar score.
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2.11.2 Prematurity and infant deaths

Pmmatumhfaﬁsamthoseinfaﬁsbombefomﬂweeksofg&aﬁoummannityisoﬁm
associated with intra-uterine growth retardation ([UGR) and low birth weight (Ryder et al.,

1989).

Newell et al. (European Collaborative study, 1992) attribute prematurity to various possible
reasons. HIV infection in utero could affect the foetal development, or that women with
AIDS may be more likely to deliver prematurely or possibly due to concurrent genital
infection of pregnant women. Several authors confirm that the incidence of prematurity was
higher amongst infants of sero-positive mothers (12.5%) compared to infants bor to sero-

negative mothers (3.8%; p<0.001) (Halsey, 1990; Ryder et al., 1989; Taha et al., 1995).

2.11.3 Birth weight and infant deaths
Low birth weight is classified as a weight of below 2500grams (Taha et al., 1995). Low
birth weight and TUGR are major determinants of child survival (Adhikari & Woods, 2004;

Taha et al, 1995).

Several authors concur that infants born to women who test positive for HIV-1 are more
likely to be underweight and have higher mortality rates than children born to sero-negative
women (Ryder et al., 1989; Halsey, 1990; Taha et al., 1995). Similarly, infants born in
Affica, bomofIﬂV-infectedmthelscomparedtothosebomtouninfectedmothem, also

have a higher frequency of low birth weight and were more likely to have complications in

39



the newborn period (Bobat et al., 1999; Taha et al., 1995). A study in Malawi showed that
chﬂdrmwithlowbﬁthwdglﬂgbomoflﬁv-posiﬁvemotha&hadahighamrmlkyrate
of 223 at one year and 317 at two years compared to children born of HIV-negative

mothers with mortality rate of 68 and 106atoneyearandtwoyearsrwpectively('l‘ahaet

al, 1995).

The mean birth weight was not significantly different in the groups. The mean weight of
HIV-positive children was 2956g versus 2864g for uninfected children. However, there
were significant differences in mortality among normal birth weight, low birth weight and
HJGRinfantsofsao—posiﬁwandsao-negaﬁvemothﬂs.Theovuxﬂinddenceofbw
birth weight was 14.1%, but the incidence was 20.1% among sero-positive mothers and
8.3% among sero-negative mothers. There were also significant differences in the incidence
of ITUGR among infants born to sero-positive mothers (7.5%) compared to infants bom to
sero-negative mothers (4.4%) (Taha et al, 1995), although this difference was not found in

developed countries (European Collaborative Study, 1992).

2.11.4 Gender and infant deaths

Boys are often known to be cared for more than girls due to the economic value that is
attached to them. Anlmliansludyﬁnmdthatgidswuenmreﬁequenﬂyinfected(42.8%)
than boys (36.5%) as shown by multivariate analysis (OR=1.59; 95%CI= 0.5 1-3.95).
However, it is reasoned that the number of cases were mere coincidence i.e. 80/278 versus

57/296. Furthermore, the denominators differed due to missing data (Gabiano et al, 1992).



2.11.5 Infant mortality and population group

Diﬂ‘aenc@mIMRueﬂmﬁnnﬂamongahnicandraciﬂgrmpswithinmmuiesandthe
IMR is especially higher in areas of socio-economic disadvantage (UNAIDS, 2004). In
South Afiica the IMR for the population in 1985 was 64, though it was higher in black
males (73) than females (68) (Bradshaw et al., 2000). The 1990 statistics showed a varied
IMR for the White, Indian, Coloured and Black population respectively (Bradshaw et al.,
2000). The vast majority of the black population lives in poor socio-economic conditions,
andpoorermsmchasKhayelitshaandNyangaamhardesthitby infant and child deaths.
Furthermore, a South Afiican household survey showed that poor socio-economic

conditions contribute to HIV rather than race (Shisana, 2002).

2.11.6 Socio-economic factors and child deaths

Thaemmanysocio—eoommicﬁctmswhichinﬂuencethemoﬂaﬁtyofinfantsand
children such as poverty, women’s status in society, food security, income, urbanisation,
housing, safeandadequatesupplyofwaterandsanitaﬁonandacmstoelecuicity. The
most common indicator to monitor health is the adequacy of housing, the number of
pasomparwm,mesizc,msﬂaionagainstexuemewwhd,meexdusionﬁominseas
and rodents and the availability of water and sanitation (WHO, 1981), which are often
lacking amongst poor people. In general, AIDS-affected households are more likely to
suffer severe poverty than non-affected households irrespective of the prevalence in

different countries (UNAIDS, 2004).
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In sub-Saharan Africa, many countries whose child mortality rates have stagnated or even
reversed, emerged with the highest incidence of extreme poverty, and the greatest depth of
poverty (WHO, 2005). The woman’s status in society and especially in the informal
settlements is inferior and often exploited, leaving them with no control over their lives
(Evian, 1996, Mathews, 2005; UNAIDS, 2004). This has also been confirmed in a Cape
Town study that showed a correlation with the distribution of socio-economic status and
intra-urban variations of infant mortality (Cooper, Pick, Myers, Hoffman, Sayed &
Klopper, 1991). With regards to the relationship between women’s health and urbanization
new arrivals to informal settlements were mostly young, unemployed women with limited

resources (Cooper et al, 1991).

Similar findings by the Mandela / Human Sciences Research Council study showed that
livingininformalsetﬂementsdoubkstheriskofHIVandcomribmedthistosocio-
economic circumstances (Shisana, 2002). Poverty is associated with increased vulnerability
to HIV-1 (Buvé et al., 2002). It appears that the association between povesty or wealth and
the risk of HIV-1 infection is not straightforward (Buvé et al., 2002) as higher educational
aﬁainmeﬂmnalmbeassociatedwithﬁskysemalbehavimandmaefommmmsed
risk of HIV-1. On the other hand, children from wealthier families may have more access to
health care than poorer families (Gisselquist et al, 2004). In contrast, the influence of the
socio-economic status on HIV-infection has been further challenged as a study shows that
memmlhyrat&samongchﬂdrenofsao—posiﬁvemomasmhighregmdlwsofmdo-
economic status (Ryder et al., 1989). Nevertheless, and HIV are interlinked (Haywood,

2005).
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2.12 CAUSES OF INFANT AND CHILD DEATHS

Inordertonspondadequatelytoinfantandchilddeaths,thecausmofdeathneedtobe
known to provide decision-makers and service providers with an indication of the
underlying reasons why children are dying in order to recommend more specific and
effective preventative measures. Of significance is that after a multi-country evaluation of
child survival in 2000, researchers concluded that in the 42 countries with 90% of child
deaths, 63% of these deaths qould have been prevented through the implementation of a

few known and effective interventions (Bryce et al., 2003).

The most common causes of death will be discussed in more detail. These will include
deaths due to infectious diseases, HIV/AIDS, diarrhoeal diseases, respiratory infections,
tuberculosis, malnutrition and feeding practices and septicacmia. Other causes of death not

related to HIV will be mentioned.

2.12.1 Infectious diseases

In developing countries, and in South Africa, infectious diseases are the leading causes of
death, especially among black infants (Bradshaw et al, 2000). Of the most common
conditions causing deaths among children less than one year was diarrhoea (16%). Among
the South African children aged one to five years, deaths in the year 2000 were caused by
diarrhoeal diseases (20%), lower respiratory infections (9%), nutritional deficiencies (5%),

congenital abnormalities (5%) and external causes (6%) (Bradshaw et al., 2000).
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A more recent study at Red Cross Children’s Hospital revealed that children less than one
year of age were most likely to die of infectious diseases (69.5%) followed by non-

communicable diseases (24.4%) and injuries (1.1%) (Grandin et al., 2005).

2.12.2 HIV/AIDS

The HIV/AIDS pandemic is also taking an increased toll on children (WHO, 2005). With
few exceptions, children acquire HIV infections from their mothers (Coovadia, 2005).
Although most of the infections occur through MTCT, there is a hypothesis that some
children may be infected through non-vertical and non-sexual means i.e. in Africa HIV has
been acquired through inadequate health care in the paediatric setting, iatrogenic means and

not only via vertical transmission from their mothers (Gisselquist et al., 2004).

At a children’s hospital in Cape Town, HIV/AIDS constituted over 60% of the deaths
vﬁtﬁnmemfeaimsandparasiﬁcdisease&andwasby&rthemostmevﬂemspeciﬁc

cause of death in children (Grandin et al., 2005).

Children with HIV/AIDS are more prone to opportunistic infections because they have a
lowered resistance to infections. Clinical features of HIV infection differ in some respects
between developed and developing countries. Due to poor hygiene, water supplies,
sanitation, nutrition and overcrowding, children in developing countries are highly exposed
to infections of the skin, gut, and respiratory tract and are also prone to malnutrition

(Seager, 1994; Coulter, 1998).



HIV-positive children also suffer from many HIV-related conditions such as diarrhoeal
diseases, respiratory infections, pneumonia, tuberculosis, septicaemia, meningitis and
malnutrition (Gisselquist et al, 2004). In addition HIV makes the infections in children
more severe (Colvin, 2005; Scarlatti, 1996). This leads to substantially higher mortality
among HIV-positive children than HIV-negative children (Colvin, 2005). Annexure 12
provides information on the top ten causes of death of South African children aged 1-4

years.

2.12.3 Diarrhoeal diseases

Diarrhoeal diseases are a major cause of morbidity and mortality and have always been
associated with poor socio-economic conditions such as lack of safe water, lack of good
personal and domestic hygiene, improper weaning practices and inadequate health services
(WHO, 1981; Colvin, 2005). In developing countries a child aged less than five years has
on average two to four diarrhoeal episodes annually (WHO, 1981). Several studies have
shown that more diarrhoea results in worsened nutritional status and children with poor
nutritional status have an increased risk of diarrhoea (Coulter, 1998; Aldo & Guerrant,
1992). In Bangladesh the overall mortality in the Clinical Research and Service Centre is
0.5%, but the mean mortality rate among severely malnourished children with diarrhoea is
about 15% with most deaths occurring within the first 48 hours of admission (Ahmad,

Lopez & Inoue, 2000).
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Gastroenteritis commonly occurs in HIV-infected children (Bobat, Moodley, Coutsoudis,
Coovadia & Gouws, 1998). A study at a Soweto hospital reports that gastroenteritis
occurred 1.4 times as frequently among HIV-positive children (Colvin, 2005). In the
former Zaire (now the Democratic Republic of Congo), 83% of HIV-infected children died
from an episode of persistent diarrhoea. HIV-positive infants were 11 times more likely
than uninfected infants to die from diarrhoea (Thea, St Louis, Atido, Kanjinga & Kembo,
1993; Scarlatti, 1996). At Chris Hani Baragwaneth Hospital gastro-enteritis comprised
21.6% of the total admissions, with more among HIV-positive children (29.4%) than
among HIV-negative and untested (20.7%) children. The total deaths due to gastro-enteritis
were 9.5% (Zwi et al, 1999), whilst another study at the same hospital in Soweto found
that 31 (17.6%) children were classified as HIV-positive. However if they only consider the
children admitted to the general paediatric ward and not include the children admitted to the
short stay ward, the HIV infection increased to 27.4% (Johnson et al., 2000). The mortality
in this study was lower than in a study of diarrhoeal disease in HIV-positive children in
Zaire. Only 2 children died in the hospital in the HIV-positive group (6.5%) and two died
in the HIV-negative group (1.5%). The researchers conclude that is possible that this study
was biased in only recording deaths that occurred in the hospital as opposed to including
community deaths as in other studies. Children with AIDS are likely to be discharged and

die at home (Johnson et al., 2000).

An earlier study in Khayelitsha found that a significant proportion (70% for IMR and 64%
for USMR) of reported deaths were due to infection, with gastroenteritis being the main

cause (Moodley, Pick, Bradshaw & Cooper, 1996). A later study in 2001 found that



diarrhoea was the third highest cause of death and accounted for 12% of deaths among the
ages 0-4 years and 13% among the children less than five years of age (Groenewald et al,,

2003b).

2.12.4 Respiratory infections

Respiratory infection is a common cause of death (Gie & Jeena, 2004). However, death due
to respiratory infections is more common among HIV positive than HIV-negative children
in Abidjan, Céte d’Ivoire and Botswana (Lucas et al, 1996; Ansari et al, 2003).
Pneumonia was also the most common admission diagnosis in all children and comprised
36.9% of admissions (January 1992 to April 1997) at the Chris Hani Baragwaneth Hospital.
Significantly, the proportion of HIV-positive children was greater (57.9%) than HIV-
negative (34.3%) children and the most common cause of death was pneumonia (24.6%)
(Zwi et al., 1999). This finding was supported in a Malawian study on children less than 5
(<5) years with pneumonia where it was found that HIV-infection was significantly
associated with death The Odds ratio was 2.98 (95%CI= 1.1-7.9) (Graham et al., 2000:
369-373). A significant factor is that all the HIV-positive children in this study received
equally high quality care. By contrast, a study in Rwanda found no significant difference
between mortality and morbidity among HIV-infected and HIV-uninfected children.
However, there was an increased risk of developing conditions such as pneumonia in

uninfected children born to HIV-positive mothers (Spira, et al., 1999).
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HIV-infected children also suffer more severe forms of pneumonia (Colvin, 2005).
Pneumocystis carinii pneumonia (PCP) is a common opportunistic infection in infants with
HIV infection. PCP is associated with poor prognosis even when more intensive treatment
and greater therapeutic options are available (Graham et al., 2000). Research also shows
that PCP was the AIDS-defining event in 20% of hospitalized children and was associated
with a significantly higher mortality (Colvin, 2005; Graham et al., 2000; Scarlatti, 1996),

especially among children under 6 months of age (Graham et al., 2000).

2.12.5 Tuberculosis

Primary Tuberculosis (TB) in children is usually contracted via an infected adult with a
sputum positive pulmonary TB. Therefore, it has been found that the best way to prevent
TB in children is to cure infectious adult cases (City of Cape Town, 2004). Prophylaxis is
usually provided for children that are <5 years of age that have been in contact with an

adult TB sufferer.

The number of children infected with TB gradually increased and was 469, 535 and 508
annually from 2000 to 2002 respectively in Khayelitsha It was unknown whether the
variances in the number of TB cases reported in the Western Cape were due to over- or
under-diagnosis of TB in children (City of Cape Town, 2004). Co-infection of TB with
HIV has been well recorded, hence the strong possibility of TB infection amongst children
of HIV-positive mothers (Coulter, 1998). In contrast TB amongst children in Abidjan, Cote

d’Ivoire was rare, with only one HIV positive child (N=78) identified with TB in the study
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(Lucas et al., 1996). One of the biggest problems is that TB in children is difficult to
diagnose due to the less specific clinical presentation and the inability of children to
produce sputum. Therefore TB may be misdiagnosed in some children with HIV infections
(Coulter, 1998). In Khayelitsha TB was responsible for 14% deaths among adults, 2 %
deaths among children 0-4 years and 1% deaths for children less than one year

(Groenewald et al , 2003b).

2.12.6 Malnutrition and feeding practices

Malnutrition has been mostly protected by breastfeeding. Breastfeeding has been widely
accepted as the food of choice for young infants due it its nutritional value and physical,
social and psychological and economical advantages to both mother and baby (Solarsh,
2004). Breastfeeding has been known to significantly reduce infant illness, malnutrition and

deaths amongst children (WHO, 1981; Bobat et al., 1997; Solarsh, 2004).

On the other hand, feeding of infants with breast milk substitutes has been proven to be
especially dangerous in poor communities. An important finding in a nested case-control
study in Brazil is that infants who were not breastfed were 17 times more likely than those
breastfed, without forrnmla milk, to be admitted to hospital for pneumonia (95% CI=7.7-
36.0) (César, Victora, Barros & Flores, 1999). Among poorly resourced communities breast
milk substitutes are often unavailable, expensive and difficult to prepare hygienically
(Coutsoudis, Khun, Pillay & Coovadia, 2002) especially in sub-Saharan Africa where

access to clean water is often not available (WHO, 2005).
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With the advent of HIV/AIDS and MTCT there has been much debate over whether to
breastfeed or not. Infants, who are not breastfed, have a six times greater risk of dying from
infectious diseases in the first two months of life, compared to those who are breastfed.
Several authors concur that withholding breastfeeding in poor-resource settings,
significantly increased infant morbidity and mortality due to infectious diseases and

malnutrition (César et al., 1999; Coutsoudis et al., 2002).

According to Colvin (2005), malnutrition is significantly more prevalent among HIV-
positive children as almost half of all HIV-infected children in a study were malnourished.
This is because HIV-infected children are often sick, leading to lack of appetite, lack of
sufficient nutrient causing malnutrition. Of note are the findings of a study regarding
growth of children in Durban born to HIV-positive women, where HIV-infected children
who had died early, had more severe stunting, wasting and malnutrition, than infected
children who survived (Bobat, Coovadia, Moodley, Coutsoudis & Gouws, 2001).

Breastfeeding has now been posed as a potential health hazard in resource-poor areas where
mothers are HIV-positive (Guay & Ruff, 2001; Solarsh, 2004). The problem is that
pmvidingfomﬂafeedingtowommmmmpwrsdﬁngsisnmmesameaspmﬁding
safe alternatives to breastfeeding. Evidence showed that HIV is transmitted through
breastfeeding at an increased risk of 14% (Dunn et al, 1992). Women in developing
countries have the difficult choice of balancing the risk of transmitting HIV to their infants
against the benefits of breastfeeding. The dilemma they face is either to proceed with the
traditional practice of breastfeeding and risk the transmission of HIV; or to choose artificial

feeding with the added risk of morbidity and mortality from diarrhoea and malnutrition
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(Bobat et al., 1997; Coutsoudis et al., 1999; Coutsoudis et al., 2002). This uncertainty led to
studies on the impact of breastfeeding on the mortality of infants of HIV-infected mothers.
Bobat et al., (1997) found that of the infants in the study who were exclusively breastfed for
three or more months and those who were formula-fed, had a similar rate of transmission of
19.4%. However, in the group who received mixed breastfeeding, the HIV transmission
rate was much higher (26.1%). The researchers concluded that breastfeeding was not
protective in infants of HIV-infected mothers and that the differing mortality rates amongst
different feeding groups required further study. A concern is that the small sample size (43)
in this study among the infants who were exclusively breastfed makes conclusion dubious.
However, according to Coutsoudis et al, (2002) avoidance of breastfeeding is not realistic

in developing countries.

The WHO initially recommended that breastfeeding should be continued in populations
withahighinfantmonalityduetomalnuuiﬁonandinfecﬁousdismses(WHO, 1997). The
duration of breastfeeding has been shown to affect the rate of transmission. The estimated
rate of HIV transmission over 24 months of breastfeeding is about 16% (Coovadia, 2005).
On the other hand, Coutsoudis et al. (2002) reported that MTCT is substantially less among
those HIV-positive mothers, who exclusively breastfeed for at least 3 months, than among
other breastfeeding mothers. Eventually WHO advocated that emphasis should be placed
onwunseﬂhgregardingbreastfeedingandmerefommothaswiubeabletomakem

informed choice on feeding practices (UNAIDS, 2005).
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2.12.7 Septicaemia
In 2001 the Khayelitsha statistic showed that 3% of children from 0-4 years died of
septicaemia (Groenewald et al., 2003a) while more children (6.2%) died of septicaemia at

Red Cross Children’s Hospital (Grandin et al, 2005).

2.12.8 Other causes

Children also die of causes not related to HIV such as due to drowning, fires and accidents.
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2.13 SUMMARY OF THE LITERATURE
The literature was reviewed to assess the infant mortality and the under-five-year mortality
and if there is a possible association between HIV-positive mothers and deaths of children

<2 years old. Secondly, the causes of death among children <2 years old were determined.

According to the literature, the IMR and USMR gradually decreased from 1960 to 1990,
but this reduction has since been reversed and this is thought to be due to HIV/AIDS. The

HIV-prevalence has also increased, especially in the developing countries.

There are different aspects to consider when determining if there is an association between
HIV-positive mothers and the death of children <2 two years. Firstly, this could be due to
the MTCT of the HIV infection. As more women become infected, more children contract
HIV through MTCT. The virus is transmitted to unborn babies, to neonates during labour
and delivery and through breastfeeding. Secondly, HIV could be the cause of child deaths.
More children die if they are born of HIV-positive mothers or if they themselves have
HIV/AIDS. Thirdly, because the mother is HIV-positive and immune-compromised, she
could be too sick to adequately care for the child. Fourthly, the mother could have died due
to HIV/AIDS, leaving the child orphaned, influencing the quality of care. Fifthly, there are
interventions that prevent the MTCT of HIV/AIDS. The programme for the prevention of
MTCT of HIV has reduced the death of infants and children <2 years. However, this

programme does not cure the mothers.
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There are also other mechanisms mediating increased deaths of children amongst HIV-
positive mothers such as their viral load, their age, their parity, their employment status,
their partner support, their education, the antenatal care received, antenatal, delivery and
postnatal complications as well as illnesses of mothers at the time of delivery. Some factors
could be associated with the IMR and USMR, whether the mother is HIV-positive or not.
Childmnaremorelikelytodieifmothersdonotreoeiveantmatalweanddonotbookthe
deliveries at the MOU’s. Children are more likely to die if they are premature and have a

low birth weight.

Other alternative explanations could also be given for some or all of the association of
increased child deaths with HIV-positive mothers. These include the Apgar score at birth,
premature birth, birth weight, gender, infant mortality in population groups and socio-

economic circumstances.

The common causes of death among infants and children <2 years are infectious diseases,
diarrhoea, pneumonia, TB, respiratory conditions and malnutrition, which are also common
causes of death if the child is HIV-positive. These common causes of death among children
are also more HIV/AIDS related and these common conditions are more severe if children

are HIV-infected.
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OBJECTIVES

The objectives are to determine the:
e Under-two mortality rate in the Khayelitsha district
) AssociaﬁonbetwemHIV-positivemothetsattbeﬁmeofpregnancyandthe
mortality of children <2 years of age.

e Causes of death among children <2 years of age.
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4. METHODOLOGY

41 INTRODUCTION
This chapter outlines the study population and research method used. This research was
conducted at the Khayelitsha MOU’s and their two referral hospitals. The study population

comprised infants from Khayelitsha that were born alive at the above institutions.

42 RESEARCH DESIGN

This research design is a case-control study to assess the association between the death of
children <2 years of age and HIV infection of their mothers. Ideally this should be a
prospective cohort study as it has a greater ability to determine an association and the
temporal nature of the association. This is because in a prospective cohort study, it is
possible to follow an exposed and an unexposed group directly to determine if there is an
association and whether a temporal relationship exists between the exposure and the

diseases; whereas in the case-control study, the association can only be indirectly inferred.

Thecasecontmlsmdyisneverﬂlelessavalidomion,althoughitislwsconvincingin
demonstrating association or causation than a cohort study. Case control studies have the
added benefit of allowing for the study of various exposures. A case control research design
is however preferred in this case because it is a rapid and cheap method of research.

Furthermore, strong associations found in case control studies are likely to be causal,
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provided there were no biases and the effect of confounders have been ruled out.

43 STUDY POPULATION
The study population included all the infants born alive at the two Khayelitsha MOU’s and

two referral hospitals.

44 SAMPLE
The cases included all the children from Khayelitsha that were born alive at the two MOU’s
and two referral hospitals over a 19-month period from 01 September 2000 to 31 March

2002, and who died before the age of two years.

The controls were a sample of live births collected from the delivery register, and included
infants from Khayelitsha born immediately after the case, at the same institution as the case

and who had not died before the age of two years.

4.4.1 Sample size
The required sample was calculated to be 310 cases and 310 controls. This was considered
to be a large enough sample in order to exclude the role of chance when analyzing the

results. The sample size was calculated based on the prevailing HIV prevalence of 18%
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amongst pregnant women in Khayelitsha and acceptance of an odds ratio of 3.0, as a
clinically significant association between HIV-positive mothers and deaths under two

years. A confidence level of 99% was used in the sample size calculation.

442 Sampling procedure
The cases were obtained from the death registers of the City of Cape Town Health
DepammbyselecﬁngﬂlthechdmnbommKhaydhshadisuidmmesﬁpulaedpaiod

and who died before reaching the age of two years.

The controls were obtained by selecting the child that was born immediately after each
case. This data was obtained from the birth (delivery) registers at the facility where the case
was bom, by selecting the child recorded in the birth register immediately after the record
of the birth of the case. If the next child born (control) had also died before two years of age
then that child was listed as a case and the next child in the birth register became the control
of the first case, with the following child born then becoming the control of the second case
(whowonﬂdhavebeenaoonn'olhadhdshenotdied).Oneoontmlwasselectedforeach

Ccase.

45 DATA COLLECTION

This was done by means of a record review of the death registers, delivery registers, the
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mothers’ folders, blood books with records of the HIV status of the mother, as well as the

antiretroviral books reflecting the HIV status and medication of the mothers of the children.

The cases were extracted from the death register. The data from the death register then had
to be linked to the delivery register and the delivery register was then linked to the mothers’
folder. Thereafter, the mothers’ folders were linked to the ancillary records namely the
VCT consent form, the ARV books and the blood books (books in which the HIV test

results were recorded) in order to find a record of the HIV status.

Data on the controls were then easier to obtain as they were, as noted before, simply the

next birth recorded in the delivery register.

4.5.1 Death register

All children on the death register who met the criteria of “resident in Khayelitsha and born
between 01 September 2000 and 31 March 2002 and who died before two years of age”
were included as cases. The child’s name, date of birth, address, gender, the date of death

and the cause of death were obtained from the death register as well,

4.5.2 Delivery register
The demographic data obtained from the death register, namely the name, date of birth,
address and gender was used to find the record of birth of the child in the delivery register.

Data obtained from the delivery registers included the name of the mother, the folder
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number, the date and time of delivery, the address, the age, the parity, and the delivery
booking status as well as the method of delivery and the outcome of the delivery. This
delivery register also provided information on the infant’s Apgar score, the weight at birth

and whether the baby was born premature or full term.

Data on the controls were then easy to obtain as they were, as noted before, simply the next

birth recorded in the delivery register. All the data above were collected for the controls as

well.

453 Mother’s folder

The mothers’ folders of both the cases and controls were obtained using the folder number
listed in the delivery record of the children. Sections in the folder from which data of the
mother was collected included the notes in the folders, the prescription form, the antenatal
record, the summary of labour form, the discharge form, the infant record card and the
voluntary consent form. There were four places where the HIV status could be found in the
mothers’ folders namely the notes in the folder, the prescription form, the voluntary consent

form and the discharge form.

4.5.3.1 The notes in the folder
The mother’s folder provided some demographic data such as the date of birth of the
mother, address, occupational and educational status as well as data on the antenatal record,

therecordofadmission,thesummaxyoflabourform,thedischargesummaryandtheHIV



status or the administration of ARV treatment by the health professional. These notes were

also verified with the entry of the delivery registers.

4.5.3.2 The prescription form

The prescription form provided data on medication prescribed. In some folders the only
indication of the HIV status of mothers were found when the prescription record provided
information on ARV treatment prescribed or the administration of ARV treatment was

recorded by the health professional.

4.5.3.3 The antenatal record
The antenatal record provided information on whether the delivery was booked, the

educational status and the health condition of the mother.

4.5.3.4 The summary of labour form
The summary of labour record provided information on the type of delivery and whether

there were any complications during the birth of the child.

4.5.3.5 The discharge form

The discharge summary included information on the type of delivery, postnatal

complications, feeding practices, outcome of the baby i.e. if the infant was born alive,
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stillborn, adopted, had foetal abnormalities, was discharged or if the child was admitted to

the nursery as well as comments for follow-up.

4.5.3.6 The infant record card
The infant record card provided information to confirm the method of the delivery, possible
resuscitation of the infant, the sex of the child, the birth weight, tests done, feeding practice,

illness of the child and the outcome i.e. whether the child was healthy or died.

4.5.3.7 The voluntary consent form

In the mother’s folder, the voluntary consent form provided details of the mother’s consent
and counselling provided. The HIV status of the mother was obtained from this form. This
form also provided the mother’s reaction to the result i.e. whether negative or positive.

Other details on this form included the mother’s occupational status, support system and

future preventative options.

4.5.4 The blood book

If the mother’s HIV status was not found in the folder, then the blood book was consulted
i.e. the book where the results of the HIV status were recorded. These books were either
kept in the antenatal clinics, HIV/AIDS counselling rooms or the delivery rooms. At one of

the MOUs, the mothers’ names were not recorded, only the antenatal numbers. The birth
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date and not the mothers’ names were recorded for privacy purposes. These birthdates then

had to be linked to the folder to ensure that it was the same person and infant.

4.5.5 The antiretroviral register

If no record of the HIV status was found in the folder or the blood book, then a further

search was done in the ARV register, detailing the drug and dosages given to the mother.

4.6 VALIDITY

The validity of this study was determined by assessing the sample for selection bias,
meaﬂnemanbias,thehﬂuenceofabsemdma,mesmndmdinﬁonofrecordsmdthe
sample size as well as by assessing the possible effect of confounding variables. These are

all explained in detail below.

4.6.1 The role of chance

Byusingalargeenoughsamplesize,theroleofchancewasnﬁnimised,bmthiswas
compromised by the effective reduction of the sample due to an absence of key data, as
mentioned before. The names of many of the children <2 years that died could not be

linked to the birth register.
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4.6.2 Assessing selection bias

By using the method of sampling as described, selection bias was reduced. The names of
many of the children under two years that died could not be linked to the birth register.
Therefore, there is a possibility of selection bias as it is not known if those mothers of the
children whose names could not be linked to the birth register, were more or less likely to
be HIV-positive. This link between HIV status and the ability to trace the records, is

however unlikely.

The choice of cases and controls were not selected on the basis of the HIV status of the
motherandtheleforethetewasnoselectionbiasasthecaseswetetakenﬁomthedeath
register where no record of the mothers’ HIV status was recorded. The controls were also
selected by taking the child born immediately after the case. Hence, the control selection

had no link to the mothers’ HIV status.

The cases and controls are also a representative sample of the children of Khayelitsha This
is because the majority of the mothers in Khayelitsha use these MOUs. This is because
private obstetric care is very expensive and the vast majority of the population belong to the
low-income socio-economic group. A few higher income residents will have used the
privateobstetlicfacilitiesbutthisislikelytobeasmallperoentageasonly4%wemona
Medical Aid Scheme at the time (Equity Gauge project, 1996). The MOU’s are therefore
the logical choice for the vast majority of the population in Khayelitsha that cannot afford

the private health services and because of the proximity of the MOUs. Therefore, although



the controls are “facility controls”, they could be considered as very similar to “community

controls™.

Selection bias could have been introduced due to absent data Since key data such as the
HIV status of the mothers, was missing in very similar proportions in both cases and

controls this had minimal to no effect on validity, but it did decrease the sample size.

4.6.3 Assessing measurement bias

The data for the cases were collected from the death register where records are kept of the
notification of deaths. The validity of the data in the death registers were previously
assessedbytheMedicalResmthouncilandthedataﬁomthedeathregisterhasbeen
found to be 90% complete (Groenewald et al , 2003a). Some of the controls could therefore
potentially have been cases as they might have died but not been recorded in the register.
The names of all the controls were checked in the death register. If their names were found
in the death register and they died before two years of age, they were then counted as cases.
Four of these were found as indicated in the results. Despite this back checking and since
the death registers were not 100% complete, a participant listed as a control could

theoretically, in fact, be a case. However, the likelihood of this seems low.

The results could be influenced by measurement bias because the child (case) could have

been linked to the wrong mother in the birth register. However, this likelihood is very

minimal because the name of the child, as found in the death register, was linked to the
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delivery register by fulfilling certain criteria namely the surname of the mother, the address,
date of birth of the child and the gender of the child in the birth register had to be exactly

the same as the records in the death register.

The data collection sheet was standardised in order to ensure validity. The data items on the
data collection sheet have been standardised and designed so that the items reflect the data

needed for the study.

Both the delivery register and death register are standardised records of all births and deaths
respectively. The health professionals are familiar with the delivery register as it has been
used for many years and is completed in a standardised way. The recording of death
description codes and causes of death were found to be accurate The Medical Research
Council reviewed the quality of the cause of death coding in Cape Town in 2000 and found
that it was done in an accurate and standardised manner (Groenewald et al., 2003a). These

standardised records and forms thus ensured the minimisation of measurement bias.

4.63 Assessing the effect of possible confounders

The findings were assessed for confounders during the analytical phase by using
multivariate analysis to assess the strength of association while controlling for a number of

confounding variables simultaneously.



4.7 RELIABILITY

The data items on the data collection sheet have been standardised and therefore if someone
else had to collect this data, they are very likely to obtain the same results. The fieldworker
was trained on how to complete the data capture sheet. After entering five practice records,
the data capture of the fieldworker was checked for correctness and accuracy and found to
be 100% accurate. The researcher and a fieldworker collected data together. The researcher
always accompanied the fieldworker to check the data sheets captured by the fieldworker in
order to avoid possible omissions or incorrect entries. A pilot study would have been ideal,
but this was not done due to the time constraints involved in completing this research.

Formal testing of reliability was not done.

48 ANALYSIS

The data was entered on the data collection tool and captured on the Epi-Info 6 statistical
programme. The main outcome measure, namely the association of HIV-infected mothers
with deaths of their children before the age of two years, was assessed via the Odds Ratio.
The Odds Ratio with 95% confidence intervals is the appropriate measure of association in

case-control studies (Rothman & Greenland, 1998).
The effect of all the variables that were considered as potential confounders were assessed

using 2 X2 tables i.e. bivariate analysis was done. The factors which on bivariate analysis

showed significant associations with the under two mortality, were included in a backward
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multivariate analysis model, to adjust for the effect of these potential confounders. The

SYSTAT 11 programme was used for the multivariate analysis.

The causes of death of the children were firstly analysed as a collective and then stratified

and analyzed according to the HIV-status of the mothers using descriptive measures of

proportional mortality.

49 GENERALISABILITY

The results may be generalised to other groups from similar lower socio-economic status.

410 ETHICS

This research received ethical approval from the Higher Degrees Committee of the
University of the Western Cape. Permission was approved from the City of Cape Town
Health Department to access death records of the children. Permission was also obtained
from the Department of Health as well as the facility managers at the MOUSs to access the
information regarding the deliveries. The Medical Superintendents of the referral hospitals
also provided permission to access and collect data related to infant births and the HIV

status of their mothers at the MOU’s and referral hospitals.
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Strict confidentiality was adhered to. The field worker signed a declaration of
confidentiality and was trained on the sensitivity of the data collected. No names are part of

the report. Feedback will be given to the Department of Health and health workers as part

of the ethical responsibility of the researcher.
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S. RESULTS

5.1 INTRODUCTION

This chapter will report on the key results relevant to the objectives. Firstly, this will
include a description of the sample realisation, followed by the findings of the mortality
rates. Thereafter the association between the HIV status of mothers and the death of
children will follow. This association could of course be influenced by a variety of
confounders and these potential confounders will be assessed. They have been grouped
according to whether they are statistically significant or statistically non-significant. Lastly
the causes of death of children <2 years will follow. This will include a presentation on the
causes of death of the total sample, those bom to HIV-positive mothers, those born to HIV-

negative mothers and those children whose mothers’ HIV status was unknown.

§2 SAMPLE REALISATION

The required sample was 310 cases and 310 controls. The number of deaths in the period
and hence the potential number of cases was 494. The sample realised was 122 cases and
122 controls. The HIV status in the sample of 244 mothers was known among 167 (69%)
mothers. Amongst these, data on the HIV status of the mother was obtained for 86 (70%)
cases and 81 (66%) controls. A detailed description of the sample realisation and the
inability to locate HIV status data for a portion of the sample is provided below. According

to the data obtained from the City of Cape Town Health Information Department, 494
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children out of a total of 10670 births during a 19 month period i.e. 01 September 2000 to
31 March 2002 died before they were two years of age. Although a concerted effort was
made to realise the required sample, it was not possible to link the death records of the
children to the delivery register of the mothers for 372 (75%) of the 494 who had died. The
delivery registers were kept at the Labour wards or in the record rooms. Initially, after
searching the relevant delivery registers at the two MOU’s, only 102 names of the 494 who
had died were found. In order to increase the sample, a further search was undertaken at the

referral facilities namely two secondary hospitals and one tertiary hospital.

At one secondary hospital only 13 names could be matched to the death register and no
cases could be found at the other secondary hospital, while at the tertiary hospital only 7
names in the birth register could be matched to the death register. Therefore twenty cases
and twenty controls were added, totalling 122 cases and 122 controls. There were no other
live births whose names, date of birth, gender or address at the time of death could be
matched with the records of children who died before the age of two years. Therefore only

122 (39%) of the intended sample of 310 cases were included in this study.

There are some possible reasons for not finding other names that linked the birth register to
the death records. The children in the death register could have been registered under
different names e g the father’s name. The children who died might not have been bom in
Cape Town as they could have arrived in Cape Town after they were born. The infants
could have been born at home and hence there would be no delivery records in the health

facility. The other possible reason is incomplete record keeping at the health facilities.
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One control was selected per case and therefore 122 controls were included in the final
sample. On selecting the controls in the birth register (namely the child born immediately
after the birth of the case) four of the potential controls were found to be cases. All the
names of the controls were double-checked to see if they were in the death register and died
before they were two years of age, and besides the four mentioned above, none of them
were. The four potential controls that were actually cases were substituted by taking the

next child listed in the birth register.

The process of obtaining the HIV status was complicated and lengthy as several documents
had to be consulted. See the methodology section for details. Firstly, the HIV status of
mothers was not readily available. Secondly there were physical problems in locating the
folders. Thirdly, there were problems with the recording of data and hence some missing

data or some ambiguity in the interpretation of the data arose.

The HIV status had to be obtained from the mother’s folder, either in the notes, the
antenatal record, the prescription form or the voluntary consent form. After finding the
folders of the mothers, only some folders had a record of the mother’s HIV status in the
notes while other folders had the voluntary HIV consent forms completed with the record
of the mothers’ HIV status, or the status was recorded on the antenatal record, the
prescription form or the discharge form. Therefore more possibilities to find the HIV status
were explored. If there was no record of the HIV status in the folders, the HIV blood books,

where the test result of the HIV status was entered, were consulted. In some HIV blood
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books the names of the mothers were not recorded, only their antenatal numbers and
birthdates. The mother’s birthdates were then verified in the mother’s folders by checking if
the names, numbers and birthdates matched. If the HIV results were not found in the blood
books, the ARV books (i.e. the books detailing treatment) were checked for the mother’s

HIV status. This would only apply if the mother was positive.

The folder numbers were obtained from the birth registers and then used to locate the
folders. There were also problems with locating the folders. Many of the folders of the
mothers were not readily available. The folders were not always found in the record rooms
as discussed in the methodology section on data collection. The folders of mothers at one
MOU were kept in the record room on the premises, while the folders of the other MOU
were kept in the record rooms at a referral hospital some distance away, as there was no
space for storage. At the secondary hospital the delivery registers and folders were kept in
the record rooms whereas at the tertiary hospital the delivery registers were kept at the
labour ward and the folder data of mothers was obtained electronically from the micro-
fiche slides in the record department as they had to condense the folders to minimise space.
Some of the folders could also not be traced at all and hence we could not use this mother-

child-pair in the sample.

Another problem was that the recording of the data needed for the study was documented

only in some of the folders. The place of recording data in the folder was also not uniform.

It could be that the staff tried to maintain confidentiality by omitting the HIV status or
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because it was just not recorded for reasons such as staff shortages, lack of time or
negligence. Other records, such as the educational status of the mothers, lended itself to
ambiguity. Some folders required the educational standards and hence the health
professional recorded as such, while other health professional recorded the educational
grades, currently used in the educational system. Some of the folders did not have a space
allocated to record the educational status, hence the recording was omitted. The
employment status of mothers was also not always documented. This data was mostly
found on the HIV voluntary consent form. Some mothers could have been on maternity
leave, receiving a salary and now unemployed due to the pregnancy. This is however,

deemed unlikely in this low socio-economic area.
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53 DEMOGRAPHIC PROFILE

The demographic variables included are the age of the mothers and their parity. The ages of
the mothers ranged from 15 to 42 years. The median age amongst mothers in the study is
26 years. There is no difference amongst the cases and controls. The most frequent (mode)
age for the mothers of the cases was 23 compared to 26 years for the mothers of the
controls. One mother’s age was not recorded in the delivery register and the folder could
not be traced. See Figure 1 for the age of mothers and death among children less than two

years old.

Figure 1: The relationship between the age of mothers and death of children <2
years

The relationship between the age of mothers and death < 2 years
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Most of the mothers had less than three children. Having less than three children showed no

association with the death of children <2 years old. However, the parity of the mothers
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should be viewed with caution and cannot be taken as a true reflection. There was
ambiguity in the entry of the parity data. Some midwives could have entered the data as
para 1 in the delivery register because the mother just delivered the baby, while some of the
midwives entered the data as para 0 as it was the first baby. The parity of two mothers was

not recorded. See Table 1 for parity of mothers and death of children <2 years.

Table 1: Parity of mothers and death of children <2 years
Number of children Cases Controls Total
0 6 0 6
1 45 55 100
2 34 28 62
3 22 15 37
4 8 14 22
5 3 7 10
6 1 2 3
7 2 0 2
TOTAL 121 121 242

5.3.1 Seocio-economic prefile

The socio-economic factors assessed in this study included the education of mothers, the

employment status and the area of residence at the time of the child’s death.

The educational levels of mothers were categorised as those with a primary level education
(grade 7 and below) and secondary education (grade 8 to 12) and above. Most mothers
amongst the cases and controls had an educational level from grade 8 to 12 and above.

Only 13.2% of the mothers had a primary level education amongst the cases and 17.6 %
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amongst the mothers of controls.

Most mothers among the cases (76%) and controls (80%) were unemployed. The
population in this study was predominantly from a lower socio-economic area (87%). This
residential area classification was done based on the suburbs they lived in at the time of the
child’s death. Because it was not possible to assess the degree of poverty on the basic
income of the mother, the suburbs were designated as poor / very poor versus middle class

on the basis of the infrastructure and type of housing.

53.2 Pregnancy related factors

The factors related to the pregnancy include whether the mothers were ill during pregnancy
and or experienced antenatal complications. Only nine mothers had a medical condition.
Six mothers of cases suffered from medical conditions compared to three mothers of
controls. Amongst the cases, one mother had a history of hypertension, four had epilepsy
and one had a history of TB. Among the mothers of controls, two had a history of

hypertension and one had asthma.
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Four mothers of the cases experienced complications during the antenatal period, while two
mothers of the controls experienced complications. See Table 2 for details of antenatal

complications.

Table 2: Antenatal complications and death of children <2 years

Complications Cases Controls Total
Anaemia 1 0 1
Pre-eclampsia 2 1 3
Hypertension 1 0 1
Acute Pyelonephritis 0 1 1

Deliveries were mostly uncomplicated with only five caesarean or assisted deliveries

amongst the cases and six caesarian or assisted deliveries amongst the controls.

5.4 MORTALITY RATES

In the 19 month study period a total of 10670 infants were born in the Khayelitsha district.
A total of 494 children amongst the birth cohort died before they reached 2 years of age and

therefore the UZMR equates to 46.3 per 1000 live births.
Amongst this birth cohort 438 infants died before they reached one year of age. Therefore,
most deaths (87%) of children actually occurred before they reached one year and the IMR

during this study period equates to 41.05 per 1000 live births.
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5.5 THE HIV STATUS OF MOTHERS

Amongst the total sample of 244 cases and controls, 72 (30%) mothers were known to be
HIV positive and 95 to be HIV-negative. See Table 3 for data regarding known HIV status

of mothers grouped by cases and controls.

Table 3: HIV status of mothers and death of children <2 years
Cases Controls TOTAL
HIV-positive 51 21 72
HIV-negative 35 60 95
HIV status unknown 36 41 77
TOTAL 122 122 244

5.6 THE ASSOCIATION BETWEEN THE HIV STATUS OF
MOTHERS AND MORTALITY OF CHILDREN <2 YEARS

Limiting the analysis to only those subjects where the HIV status is known, the Odds Ratio
comparing mothers’ HIV status to the child dying <2 years of age was 4.16 with a 95%
confidence interval of 2.04 to 8.56. This means that the children born to HIV-positive
mothers are 4.16 times more likely to die before 2 years of age than children born to HIV-
negative mothers. The Odds Ratio comparing the mothers’ HIV status to the child dying
less than one year of age was the same namely 4.16 but with a wider 95% confidence
interval of 1.93 to 9.06. See Annexure 13 for details of children that died less that one year

of age.
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The association between HIV-positive mothers and infant mortality and mortality of
children <2 years might be a true association or it might be a mixed association due to
confounders, namely there may be other explanations why the children died. Therefore

potential confounders have been assessed and the details are shown below.

5.6.1 Description of potential confounders

Although many factors might contribute to the death of children <2 years, this study only
addressed selected variables. These include the children’s gender, their Apgar score, their
birth weight, the area where they were resident during the time of death, their illness at

birth, and whether they were born prematurely.

Selected variables of the mothers at the time of delivery that were assessed were the type of
delivery, their illnesses during pregnancy, if they were on ARV prophylaxis, their delivery
booking status, their age, their employment status, their level of education, their parity,

antenatal complications, delivery complications and postnatal complications.
There are other factors that could significantly influence child death, such as income,

urbanisation, housing, safe and adequate supply of water and sanitation. However,

measuring these variables was beyond the scope of this study.
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Table 4 includes the potential confounders assessed and the number of the sample for
whom data on those variables could be found. The numbers in brackets are the
denominators i.e. the total numbers among the cases, controls and total sample respectively

for whom data was obtained for each of the variables.

Table 4: Potential confounders and percentage sample included
Description of variable % Cases % Controls % Total sample
Gender-male 533 (122) {463 (121) [498 (n=243)
Apgar less than 7 27 (@110) |18 (A13) |22 (n=223)
Weight less than 2500gms 250 (120) |13.2 (121) |19.1 (n=241)
Area at death: very poor 885 (122) | 858 (120) 872 (n=242)
Premature 176 (119) |156 (122) |16.6 (n=241)

Iliness of infant during and after | 58 (120) |25 (120) |42 (n=240)
delivery

Mother received AZT 55.1 (69) |84.7 (72) 702  (n=141)
Not booking delivery 156 (122) {66 (122) |11.1 (n-244)
Mothers’ age less than 20 years | 13.9 (122) | 149 (121) | 144 (n=243)
Parity more than 3 children 298 (121) {314 (121) |306 (n=242)
No partner support 79.3 (58) 1486 (70) |625 (n=128)
Unemployment 757 (70) |795 (73) 776 (»=143)
Primary education 132 (68) |17.6 (79 155 (n=142)
Assisted delivery 41 (122) 149 (122) |45 (pn=244)
Antenatal complications 33 (122) j16 (122) [25 (=244
Postnatal complications 25 (122) |33 (122) [29 (n=244)
Iliness of mother 56 (107) |28 (107) |42 (n=214)

5.6.2 Determining if variables are possible confounders
In order to determine if variables are possible confounders, three criteria for confounding
were explored. The first criterion is that the variable should be associated with the exposure

of interest (HIV-positive status of the mother). The second criterion is that the variable
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should be a risk factor for the outcome (death before two years of age) among those who
are not exposed to the factor of interest. The third criterion is that the variable should not be
an intermediate risk factor for the exposure. None of the variables in this study are

intermediate variables. Therefore only the first two criteria were explored further.

5.6.3 Odds ratios of potentially statistically significant confounders and exposure

Firstly it was determined if the variables are associated with the exposure ie. if the
variables are associated with the HIV-positive status of the mother. The significant
associations by means of the Odds Ratio of potential confounders with exposure to HIV-
positive mothers are shown in Table 5. This table includes the list of variables, Odds Ratios
and 95% confidence intervals. Prematurity, and having no partner support shows significant
associations as indicated by the Odds Ratios. Of interest is that HIV-positive mothers have

fewer children and are less likely to have more than three children.

Table 5: Significant association of potential confounders with exposure i.e. HIV-

positive mother
Variable Odds Ratio 95% Confidence interval
Prematurity 3.11 1.08 -9.23
Parity >3 0.40 0.183-0.89
No partner support 237 1.00-5.72
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5.6.4 Odds ratios of potential confounders not associated with exposure

The non-significant association of potential confounders with the exposure of HIV-positive

mothers are shown in Table 6.

Table 6: Odds Ratios of potential confounders not associated with exposare i.e HIV-

positive mother
Variable Odds Ratio | 95% Confidence interval
Gender 1.13 0.58 -2.20
Apgar less than 7 1.30 0.00 - 49.36
Weight less than 2500gms 1.13 042 -3.07
Infant ill at delivery 555 0.56 - 135.76
Poor/very poor vs middle class 0.47 0.16-133
Not booking delivery 1.70 037 -798
Mothers’ age less than 20 years 0.39 0.13-1.13
Unemployed 0.46 0.183-1.18
Education < less than grade 7 0.81 0.25-2.53
Assisted delivery 409 0.36 - 106.03
Antenatal complication Sample too small to determine the Odds ratio

(©)

Postnatal complications 0.00 0.00 —2.04
Mother ill 2.02 0.26-18.10
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5.6.5 Odds ratios of potentially statistically significant confounders and outcome

The second criterion is that the variable should be associated with the outcome (death)

among those who are not exposed to the factor of interest. Table 7 provides data on the

Odds Ratio and 95% confidence intervals of the potentially significant confounders for

association with <2-year deaths.

Table 7: Odds Ratios of potential confounders for association with outcome ie. <2

deaths

VARIABLE ODDS RATIO 95% Confidence Interval
Not booking delivery 2.63 1.03 -6.92

On ARV prophylaxis 0.22 0.09 -0.53

No partner support 4.06 1.71-9.76

Birth weight less than 2500gms 2.19 1.6 -4.54

The ARV prophylactic programme was strongly protective against children dying. Of

significance is that the Odds Ratio of 0.22 means that children <2 years are less likely to

die if the mothers received ARV prophylaxis. There was a large proportion of mothers

whose partner support status was not known, namely 64 (52%) among the cases and 52

(42%) among the controls.
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5.6.5 Odds ratios of potential confounders not associated with child mortality <2
years

The Odds Ratios of potential confounders not significantly associated with deaths <2 years
are categorized as demographic, socio-economic, pregnancy and delivery related
confounders. See Table 8 for the Odds Ratio and 95% confidence intervals found not to be

statistically significant confounders for the death of children <2 years in this study.

Table 8: Odds Ratios of potential confounders not associated with outcome i.e <2
deaths

Variable I Odds Ratio | 95% Confidence interval
Demographic factors

Mothers’ age less than 20 years 0.93 042-202
Parity 0.93 0.51-1.67
Gender 1.32 0.77 -2.27
Socio-economic factors

Poor or very poor residential 1.27 0.56-2.92
area at time of death

Primary education 0.72 0.26-1.98
Unemployment 0.81 034-192
Pregnancy related factors

Illness of mothers 2.42 0.54-1227
Antenatal complications 2.03 0.31-16.55
Delivery related factors

Prematurity 1.16 0.56-2.43
Apgar less than 7 1.56 0.20-13.79

Generally the children were born healthy and this study found that most children had
normal Apgar scores at birth indicating that the infant’s heart rate, breathing, colour, tone
and response to stimulation was normal after birth. Only five (2.2%) infants had an Apgar

score below seven. Most (181) of the infants had an Apgar score of ten.
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5.7 BIVARIATE AND MULTIVARIATE REGRESSION ANALYSIS

Firstly the Odds Ratios were calculated by using bivariate analysis to determine the
association between the potential confounders and the death of children < 2 years. The 95%
Confidence Intervals provided an indication of the significance levels of the association and
that the association is not due to chance as indicated in Table 7 and in

Table 8.

Thereafter the variables that showed an association with the outcome were further analysed
by using a statistical modeling technique SYSTAT 11 to estimate the strength of the
relationship while controlling for all of the potential confounders. The model used was the
multivariate regression analysis which is commonly used in unmatched case-control

studies.

The potential confounders in this study which on bivariate analysis, of at least one aspect of
a confounder showed a potential mixing of the association between HIV-positive mothers
and death of children <2 years, are the lack of partner support, not booking the delivery at
the health facilities, children with low birth weight and if mothers were on the prophylactic
ARYV programme. However, on multiple regression analysis, no association could be found

between any these possible confounders and death of children <2 years old.
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5.8 CAUSES OF DEATH

The secondary aim of this study was to determine the causes of death of children <2 years.
A brief overview will be given of how the causes of death were classified. Thereafter the
results of the causes of death of the children born to HIV-positive mothers will be given,
followed by the causes of death of the children born to HIV-negative mothers, as well as

the causes of death among the children born to mothers whose HIV status was unknown.

5.8.1 Categorising the causes of death

In the death register, four-digit codes were given for various disease conditions. The causes
of death of the 122 children are firstly broadly categorised, then detailed according to the
more specific causes of death and thereafter categorised according to the HIV status of the
mother. These causes of death are categorized into four broad descriptive categories. These

groups are aggregated so that it is easier to address the cause profile.
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The four broad groups in this study included the causes of death directly due to HIV/AIDS,
causes of death potentially due to HIV infections, unknown causes of death and causes of

death not linked to HIV. See Figure 2 for broadly categorised causes of death.

Figure 2: Broadly categorised causes of death among all children
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5.8.1.1 Causes directly due to HIV/AIDS

The first category included the cause of death directly due to HIV/AIDS. HIV/AIDS is
responsible for more than half of the total deaths in the study. These were grouped as
HIV/AIDS even though some children had co-infections with infectious diseases, TB and
chronic diseases (Groenewald et al., 2003b). See Figure 2 for broadly categorised causes of

death among all children in this study.

5.8.1.2 Causes potentially due to HIV-related infections

The second category was grouped as infections potentially due to HIV. This group was
responsible for about one third of the deaths in this study. These infections included
diseases such as gastroenteritis, pneumonia, meningococcal meningitis, septicaemia and
TB. Also included in the infection category were diseases of the respiratory system, asthma
and malnutrition. An explanation of why these three conditions are included in this
category will follow. Diseases of the respiratory system may include various conditions
such as peripheral airway obstruction, asthma, bronchiolitis and bronchitis (Gie & Jeena.
2004). Asthma is very difficult to diagnose in children <2 years, because it is not possible
to perform tests which confirm the diagnosis such as the peak expiratory flow rate and
forced expiratory volume in one second (Weinberg, 2004). Asthma is usually characterized
by wheezing relieved by bronchodilators. Wheezing in children could also have been due to
bronchitis, peripheral airway obstruction or bronchiolitis (Weinberg, 2004). Therefore
asthma was included in the infection category as these other associated causes are all due to

infections. Malnutrition is not an infection, but has been associated with infections (Hussey,
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2004; Wittenberg, 2004) as children often do not receive adequate catch-up feeds after
infections leading to the cycle of malnutrition HIV with malnutrition also causes
progressive and irreversible immunodeficiency and is characterized by failure to thrive and
recurrent infections (Hussey, 2004; Wittenberg, 2004). See Figure 2 for potentially HIV-

related infections and causes of death among all children in this study.

5.8.1.3 Unknown causes of death

Unknown causes included in this study are the ill-defined causes of death such as those
with symptoms and signs and abnormal clinical and laboratory findings not elsewhere
classified. This included sudden death, natural causes, cot death or sudden infant death
syndrome. Respiratory failure was also classified as unknown. Respiratory failure could be
due to hyaline membrane disease which is common in premature infants below 33 weeks or
due to peripheral airway obstruction (Adhikari & Woods, 2004). See Figure 2 for unknown

causes of death among all children in the study.

5.8.1.4 Causes of death not linked to HIV

The fourth category was grouped as causes not linked to HIV. These causes of death
included causes due to accidental drowning (1; 0.8%), injury by unspecified means or
undetermined causes (1; 0.8%), other external causes (5; 4.1%) and perinatal causes (4%).

See Figure 2 for causes of death not linked to HIV among all children in the study.



5.8.2 CLASSIFICATION ACCORDING TO HIV STATUS OF MOTHERS

These broadly categorised causes of death are also presented according to the HIV status of
the mothers. This include the causes of death among children <2 years born to HIV-positive
mothers, those born to HIV-negative mothers and those born to mothers whose HIV status
was unknown, respectively. Infections including HIV/AIDS constitute a large proportion of

deaths.

5.8.2.1 HIV-positive mothers and broadly categorised causes of death of children <2 years
Among the children born of HIV-positive mothers, more than 80% died of infections
including HIV/AIDS. HIV/AIDS was the cause of death for more than half of the children

and those causes potentially due to HIV/AIDS totalled a quarter of the causes.
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See figure 3 for broadly categorised causes of death among children <2 years, born to HIV-

positive mothers.

Figure 3: Broadly categorised causes of death classified among the children <2 years

born to HIV-positive mothers
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Figure 4 provides more specific causes of death amongst children born to HIV-positive
mothers.

Figure 4: Specific categorised causes of death among children <2 years born to HIV-
positive mothers
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5.8.2.2 HIV- negative mothers and causes of death of children <2 years

See Figure 5 for broadly categorized causes of death among children <2 years born to HIV-
negative mothers. It was assumed that no children would die due to HIV/AIDS in this
group. However, one child was recorded as dying due to HIV hence there was a

misclassification error.

The data regarding the mother’s HIV status could be subject to measurement bias. One
mother was found to be HIV-negative, but the child died of HIV/AIDS. Therefore, either
the mother was incorrectly described as HIV-negative or the child was incorrectly
diagnosed as having AIDS. There are a few possibilities for this finding. Firstly, the mother
could have been tested early in pregnancy and could have been infected later. Secondly,
this mother could have been tested while she was in the window period. Thirdly, the result
could have been a false-negative result as she could have been tested once only. Fourthly,
there could have been an error with the recording of laboratory results or fifthly, the results

could have been incorrectly recorded in the folder.
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Figure 5: Broadly categorised causes of death classified among the children <2 years
born to HIV-negative mothers
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Figure 6 provides information on more specific causes of death of children <2 years born
to HIV-negative mothers. One child died of malnutrition. Malnutrition is often associated
with repeated infections causing weight loss and insufficient catch-up growth. Of note is
that the children of HIV-negative mothers died of infections which are commonly found in
informal settlements and areas of low socio-economic status and include gastro-enteritis,
septicaemia, pneumonia, respiratory distress as well as malnutrition. These illnesses are
also HIV-linked. Amongst the children of HIV-negative mothers, more than a third of

children died of unknown causes.



Figure 6: HIV-negative mothers and more specific causes of death of children <2

years
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5.8.2.3 Mothers of unknown status and causes of death of children <2 years

Almost 20% of children whose mothers’ HIV status was unknown died of HIV/AIDS.
HIV/AIDS related infections such as diarrhoeal diseases and pneumonia were common
causes of death. Deaths due to unknown causes, coded as signs and symptoms and
laboratory findings not elsewhere classified also comprise a large proportion. See Figure 7
for broadly categorised causes of death among children <2 years born to mothers with

unknown HI1V status.

Figure 7: Broadly categorised causes of death classified among the children <2 years
born to mothers with unknown HIV status.
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