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Nutritional aspects of Indigenous child health 

Michael Gracey and A M lilburne 

Better standards of nutrition are essential if Aboriginal and Torres Strait Islanders (ATSI) infants and 
children are to have better health and improved growth patterns in future. Improved infant and 
childhood nutrition depends not only on supplying regular and more nutritious foods and encouraging 
better infant feeding practices, it depends also on better standards of living and hygiene for ATSI 
people. 

Influence of maternal health during pregnancy 
Low birthweight (LBW) is prevalent among ATSI babies [1]. There is still some discussion about how 
much of this may be due to prematurity or intrauterine growth retardation or IUGR [2].The effects of 
undernutrition before and after birth are quite different. A developing foetus that is exposed to 
undernutrition is born small and tends to stay small throughout adult life; that is, it stops growing at the 
normal chronological age and so does not 'catch up' during adulthood. Babies who are exposed to 
undernutrition after they are born tend to have delayed growth, development and sexual maturation; 
they may continue to grow after the normal chronological age and so may have 'catch up' growth 
incorporated into their eventual, attained adult body size. This can be affected adversely by repeated or 
chronic episodes of infections or parasitic infestations; this can restrict growth for years, particularly if 
children live in overcrowded and unhygienic environments. 

A study of risk factors for LBW in Aboriginal babies in Darwin showed that infants born to mothers 
with a body mass index (BMI) of< 18.5kg/m2 had five times the risk of having LBW and more than 
double the risk of IUGR [3]. Low birthweight and IUGR were much less likely in infants of women 
with a BMI of > 25.5. The combination of these risks with the prevalence of maternal malnutrition 
suggests that 28 per cent of low birthweight and 15 per cent of intrauterine growth retardation could be 
attributed to continuing poor nutrition of Aboriginal women in the Darwin Health Region. Infants born 
to mothers who smoked more than half a packet of cigarettes a day had almost 3 times the risk of 
having LBW and more than one and ahalftimes the risk ofiUGR. 

Cigarette smoking has a negative impact on intrauterine growth and birthweight [4]. Young maternal 
age is also important. Aboriginal mothers often have multiple risk factors that may contribute to LBW 
and impaired growth of their babies in the first two years of life [5]; these include anaemia, 
genitourinary tract infections, hypertension, proteinuria, poor maternal weight gain during pregnancy, 
smoking and alcohol consumption. 

Obstetric outcomes of Aboriginal women living in urban centres, having access to conventional 
medical services and living in an environment were similar to that of the lower class non-Aboriginal 
population [6]. So, even in cities it seems that outreach obstetric services are needed to locate and 
provide a wider range of services to Aboriginal women. 

Prospectively collected measurements showed that Aboriginal infants of LBW were lighter and shorter 
throughout the first 5 years of life than other W estem Australian infants and showed little evidence of 
'catch-up' growth although linear growth at 3 to 4 years of age in Aboriginal children exceeded the 
reference values and the length deficits at 5 years were somewhat less than at earlier ages [7]. This is 
similar to experience with Aboriginal children in Cape York, far north Queensland [8]. 

Maternal malnutrition occurs in Aboriginal women and this may be an important contributor to LBW 
in their infants [9]. A prospective study of 49 Aboriginal mothers and their babies in the Kimberley 
region of W A showed that satisfactory birthweight and growth in the first 2 years of life were 
associated with maternal health during pregnancy, regular antenatal supervision and lack of drinking 
alcohol or smoking, as well as personal and family hygiene [5]. 

LBW infants have a much higher risk of death than infants of normal birthweight. In the neonatal 
period, when most infant deaths occur. On a population basis, the proportion of LBW infants, 
especially those with a very low birthweight (VLBW), is the major cause of their high mortality rates. 
As well, differences in LBW rates account for the higher neonatal death rates that happen in some 
groups, particularly those with socioeconomic disadvantages [10]. 
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Infants who were small in terms of birthweight for their gestational age have a high risk of Sudden 
Infant Death Syndrome (SIDS). The SIDS rate in the Aboriginal population was 3.7 times that in the 
non-Aboriginal population. There is also a high risk of Sudden Infant Death Syndrome (SIDS) in 
Aboriginal infants who are small in terms of birthweight for their gestational age [ 11]. 

Babies with IUGR are more prone to particular conditions including non-insulin-dependent diabetes 
mellitus (NIDDM) and cardiovascular disease (CVD). They have abnormal glucose-insulin 
metabolism, elevated serum triglycerides and high levels of plasma hormones and cortisol [12]. 

Barker and his colleagues [13] showed that babies who are small at birth or during infancy have higher 
rates of CVD and NIDDM when they reach adult life. Some of these babies were of LBW, some were 
small in relation to the size of their placentas, some were thin at birth, and some were short at birth and 
had inadequate growth during infancy. 

Poor utilisation of antenatal services by Aboriginal women in urban and rural areas has been found by 
others to be a very important cause of poor pregnancy outcomes. [14]; [15]. The high cultural 
significance of'Women's Business' must be taken into account when trying to provide appropriate and 
acceptable obstetric services to Indigenous women [16]. The following could help provide better 
services for these women: 

Expanded and upgraded outreach services from tertiary, regional and district hospitals, 

More specialist obstetricians and gynaecologist working and living in regional and remote area [16]. 

Growth patterns 
In many remote and rural areas, a substantial proportion of Indigenous pre-school children have an 
unacceptable levels of malnutrition.[17]. The minimum prevalence of malnutrition (defmed as either 
weight-for- height (WFH] or height-for-age [HFA] below the 3rd centile) was 20 percent in children 
below two years in the Darwin region [18]. Muller, [19], reported lower prevalence but also noted that 
the prevalence varied by season in the Top End of the NT. Among almost 2000 Aboriginal children 
aged 4 to 17 years studied in the Kimberley (W A), heights and weights were about the 25th and 1Oth 
centiles, respectively. Children living in towns were taller and heavier that those in remote localities; 
overall, the Kimberley Aboriginal children were lighter than non-Aboriginal children living in Perth 
[20]. 

Aboriginal children in remote communities and in gazetted towns in the Kimberley region in the 
tropical north of WA had different growth patterns [21]. From 1979-1983 town children were 
significantly taller and heavier than those in remote communities. However, from 1984-1988 and 
afterwards there were no significant differences in the growth patterns of children in towns and remote 
communities. Overall, weight-for-age (WFA) and height-for-age (HFA) of children in remote 
communities has improved since the 1970s relative to their town-dwelling counterparts in that region. 
In a comparison of five communities in Queensland, WF A was lower in the more northern and/or 
remote communities and failed to show the observed improvement in growth over time which occurred 
in those communities which were closer to population centres [22]. 

There does not appear to be any substantial recently published information concerning growth of 
Aboriginal or Torres Strait Islander children living in the major cities although earlier studies indicate 
that malnutrition was common [23]. Further investigation is warranted to determine whether urban 
Aboriginal children also are not reaching their full growth potential. 

At a population level, growth failure in young children is due to inadequate energy and nutrient intake. 
However, this does not mean that faulty diet is the only cause, or always the major cause. Infection 
increases dietary energy needs, and repeated infections during childhood are a common cause of 
growth failure in Aboriginal infants and young children. Inadequate dietary intake causes weight loss 
and/or growth failure, and results in low nutritional reserves and eventually malnutrition (Figure). 
Infants and children who are malnourished become trapped in a 'vicious circle' of malnutrition­
infection-malnutrition because of the damaging effects of undernutrition on immune defences; This is 
made worse by living in highly contaminated environments and being repeatedly and constantly 
exposed to respiratory and gastrointestinal pathogens, intestinal parasites and other potentially disease­
causing microorganisms. 
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Figure: Hierarchical model of some causes of childhood malnutrition 
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With malnutrition and vitamin A deficiency there can be progressive damage to mucosal surfaces, such 
as the gut, with lowered resistance to microbial colonisation and invasion by pathogens. If the two 
major defence mechanisms were compromised, diseases would have potentially increased incidence, 
severity, and duration. This cycle begins in utero and can have detrimental effects on adult health status 
with poor maternal and infant diet contributing to immune deficiency and making the infant more 
susceptible to the deferred effects of infection. 

Psychomotor development is delayed in populations with a high prevalence of childhood malnutrition. 
Such groups also suffer from many other social disadvantages so it is difficult to separate the effects of 
malnutrition itself from the effects of general social deprivation. The consistent evidence from various 
countries indicates that 'when severe malnutrition occurs in the first two years of life in the presence of 
sociocultural deprivation it appears to have a detrimental effect on mental development which lasts at 
least though childhood and that the role of stimulation may be critical' [24]. Sociocultural stimulation 
should be a part of the treatment of malnourished children. 

In most children, so-called 'energy malnutrition' usually reflects a total shortage of food causing a 
deficiency in both energy and all other nutrients. Energy malnutrition in early childhood is associated 
with growth retardation, impaired neurological development, anaemia and increased susceptibility to 
infection. The interactions of infections and nutritional status are complex. Three key factors are: 
anorexia, malabsorption, and catabolic losses [25]. 

Monotony of the diet can contribute to nutrient deficiency thus causing anorexia which in turn leads to 
further weight loss making the child susceptible to infection and further anorexia. 

The achievement of normal nutrition and growth during infancy and childhood is very complex and, in 
impoverished, unhygienic circumstances, is often very difficult. This is despite it being accepted as the 
norm in communities where standards of living and hygiene are high, where food shortages are non­
existent and where maternal knowledge and practices about infant and child nutrition and hygiene are 
well founded. 

A prerequisite for satisfactory intrauterine nutrition and fetal growth is good maternal health during 
pregnancy. This means the absence of disease and high standards of antenatal care and supervision as 
well as antenatal education for mothers. A voidance by pregnant females of risk factors for the foetus, 
such as cigarette smoking and alcohol consumption, are also important. 

Breast-feeding for at least 4 to 6 months is one of the most important factors in supporting the nutrition 
and growth of infants and young children in early life. Bottle-feeding has serious risks which include 
that of contamination of the infant's feeds with harmful enteric microorganisms and other pathogens; 
bottles can be contaminated during preparation and while they are lying about in houses and camps 
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which are quite often fouled by dogs and other animals or generally unhygienic living conditions. 
Infant feeding formulas can also easily be made up at the wrong concentration or with unbalanced non­
human milks, such as unfortified cow's milk, these are unsatisfactory alternatives for mother's milk. 
These will not support normal growth of infants and young children and may be nutrient-deficient, 
including iron-deficient. 

Even after infancy and early childhood, a balanced and adequate diet and a microbiologically clean 
housing environment and safe personal and family hygiene are required to sustain normal growth. 

Approaches to eradicating malnutrition and its consequences need to be multi-faceted and include 
improved physical infrastructure, better food supplies, health and nutrition education and access to 
clinical care. 

Iron deficiency 
Iron deficiency and anaemia associated with it are important in young Aboriginals. Based on rural and 
remote surveys done more than two decades ago, the prevalence of iron deficiency in Aboriginal 
groups was much higher than in the general population [26]. 

In a community in north-east Amhem Land in the Northern Territory the prevalence of anaemia 
(haemoglobin level <llOg/L) was 11 per cent. Most subjects were iron deficient and this deficiency 
was attributed at least in part to hookworm infestations [53] 

In a 1997 study, the iron status of Aboriginals from four remote communities in WA (326 persons) was 
determined by measuring haemoglobin, serum ferritin, transferrin saturation, serum iron and by 
measuring serum transferrin receptor levels. Serum transferrin receptor testing was useful in identifying 
iron deficient individuals. Standard tests of iron deficiency did not show a high rate of iron deficiency 
perhaps due to effective use of iron supplementation [27]. 

Low iron status in infants and young children is associated with several factors including low 
birthweight [28], low socioeconomic status [29], early introduction of cow's milk (before 12 months) 
[30], excessive intake of cow's milk after 12 months [31], late introduction of solids [32], [33]; [32], 
and low total iron intake [34]. Pre-term birth has also been linked to anaemia in the mother [35]. 

Tea drinking reduces the absorption of non-haem iron [36]. A number of studies report that young 
Aboriginal children often receive tea and this may be one reason why the anaemia rates are so high [26, 
37]. Breast milk contributes greatly to the iron intake of infants in the first six months of life and early 
cessation of breast-feeding and introduction of unfortified cow's milk and cereal products may also 
contribute to poor iron status [38]. Also, over reliance on breastfeeding as a source of nutrition in older 
infants, who should also be having weaning foods, may contribute to low dietary iron intakes. 

Hookworm infections are present in some coastal and inland communities in the northern Kimberley 
region of Western Australia [39]. Hookworm disease manifests as iron deficiency anaemia resulting 
from gastrointestinal blood loss caused by worms attaching to the small-intestinal mucosa. Inadequate 
dietary iron intake contributed to the high levels of iron deficiency (50 percent) as 31 percent of 
Aboriginal women aged over 14 years who were hookworm-negative had iron-deficiency anaemia 
[39]. 

Iron deficiency anaemia in infants and children is associated with lower scores on tests of development, 
learning and school achievement [40],[41] [42]; [40]; [41] and prospective studies in Costa Rica and 
Chile have demonstrated that the effects of iron deficiency anaemia on IQ may be irreversible 
[43],[41]. 

Impact of environmental health 
Standards of personal, domestic and community hygiene have important influences on Aboriginal 
health [44], particularly for infants and young children and especially in relation to diarrhoea! disease, 
intestinal parasites, respiratory tract infections, urinary tract infections and infections of the skin, the 
eyes and the ears, nose and throat [45]. These infections and infestations are often accompanied by 
growth faltering and sometimes by clinical malnutrition and stunting which may be permanent. They 
are also sometimes complicated by nutritional anaemias and nutrient deficiencies as well as impaired 
intakes of dietary energy. Retarded psychomotor development may also occur as a result of these 
combined problems in infancy and early childhood. 

Diarrhoea! disease is a good example of the impact of unsatisfactory hygiene, exposure to high levels 
of microbiological contamination of the environment and undernutrition which combine into a 'vicious 
cycle' in which repeated and sometimes chronic episodes of diarrhoea co-exist to harm the human host 
and undermine nutritional status [ 46]. Undernutrition makes children more susceptible to infections 
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because of its negative effects on immune protection on the other hand, episodes of infectious diarrhoea 
have negative impacts on nutritional status because of stool losses, vomiting, poor appetite, the 
common practice of withholding of food, and the catabolic effects of infection on the body. Reduced 
absorption by the gastrointestinal tract as well as excessive losses of important dietary components 
such as carbohydrates, fat and vitamins. from the gut worsen these negative effects. 

Many of the bacterial and parasitic agents tl;lat infect Aboriginal children are spread by the faecal-oral 
route such as by person-to-person contact or from contaminated utensils such as plates, spoons, cups, 
dirty feeding bottles, contaminated bedding or clothes, contaminated food or drinks, or by unsafe 
personal hygiene practices. Maternal hygiene practices are extremely important, particularly for infants 
and for children. 

Food-borne diarrhoea is a major potential cause of diarrhoea in Aboriginal families and communities. 
These illnesses are due to the presence of pathogenic microorganisms or their toxins in food. 
Contaminated water supplies are another potential source of infectious diarrhoea, particularly in remote 
areas because of difficulties with regular water treatment and testing for microbiological cleanliness. 

Gastrointestinal infections in infants and young children, particularly those caused by viruses, often 
cause extensive damage to the mucosal lining of the upper small intestine. This is important, because 
the small intestinal mucosal is rich in the enzyme which is needed for the digestion of lactose, the main 
sugar in human milk and in cow's milk. Disaccharides cannot be transferred intact across the gut wall 
into the body's circulation but must first be digested into monosaccharides which are transported 
actively into the circulation. This process of intestinal digestion occurs within the small intestinal 
mucosa through the activity of the enzyme-rich components of the so-called mucosal 'brush border' 
[47]. 

Extensive damage to the small intestinal mucosa can, therefore, interfere with the normally quick 
absorption of lactose in the upper small intestine. When this process fails, the undigested sugar in the 
intestinal lumen provides an osmotic load which draws fluid into the gut, distends the gut wall and 
causes frequent loose or watery stools (that is. diarrhoea. This is known, clinically, as lactose 
intolerance. If this is severe it can cause dehydration which can be clinically serious if it is 
unrecognised and untreated. 

If lactose intolerance is prolonged and severe, it can cause significant wastage of nutrients. Combined 
with the common symptom of anorexia and the widespread practice of withholding feeding from the 
infants and young children with diarrhoea, these patients are prone to develop malnutrition. This is 
particularly so if they are in environments where recurrent gastrointestinal infections or parasitic 
infestations are likely. 

Lactose intolerance is more likely to occur after episodes of infectious diarrhoea in infants and children 
who are undernourished. This form of lactose intolerance is known as 'secondary' because it is due to 
an underlying disorder, in this case, gastrointestinal infections which damage the small intestinal 
mucosa [ 48]. This is an important cause of diarrhoea or prolonged diarrhoea in Aboriginal children [ 49] 
particularly when lactose-containing milks are given to infants and children after an episode of 
infectious diarrhoea. 

Apart from 'secondary' lactose intolerance, Australian Aboriginals are, predominantly non-digesters of 
lactose after early childhood. This is a characteristic which Aboriginals share with many other races or 
ethnic groups such as Chinese, many other Asian populations, most Africans, Papua New Guineans. 
Indonesians and American Negroes [50]. Feeding lactose-hydrolysed milk to slightly undernourished 
Australian Aboriginal infants and children resulted in better weight gains than if full-cream powdered 
milk was given [51]. It has been recommended that lactose-hydrolysed milk replace normal milk in the 
supplementary feeding of Aboriginal infants and children [51]. However, other approached to dietary 
management have become more widely used in ·recent hears. These include the use of locally 
appropriate solids or weaning foods in a form that is 'chewable' and can be easily swallowed by young 
children, and the use of traditional, local foods in the period after gastroenteritis. 

All infections can impair growth and nutritional status in infants and children [52] because of their high 
requirements for energy and nutrients to sustain normal growth. Respiratory tract infections are the 
other main types of infections (apart from diarrhoea) that significantly impair growth of Aboriginal 
infants and children. 
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Review of Sudden Infant Death Syndrome among Indigenous 
infants in Western Australia 

Anne Read, Louisa Alessandri and Sandra Eades 

Abstract 
Sudden Infant Death Syndrome (SIDS) is the major cause of death for Indigenous infants in Western 
Australia where, unlike most other States, there is good identification of Indigenous status. The SIDS 
rate for non-Indigenous infants has significantly decreased in recent years but this decrease has not 
occurred for Indigenous infants. These disparities in SIDS rates have been investigated using several 
methods. 

Results showed that the SIDS rate for Indigenous infants born in 1996 was 5.6 per 1000 live births 
compared with 0.6 for non-Indigenous infants. A pathology review gave no evidence of differential 
misclassification or diagnostic transfer with regard to the cause of death but case-control studies 
showed that much of the disparity in the rates was due to the higher prevalence of SIDS risk factors in 
the Indigenous population. 

Many of these risk factors, such as low birth weight, are very difficult to change. Other factors, such as 
exposure to cigarette smoke, may respond to an increase in community awareness. Thus, in 
collaboration with Indigenous communities, educational campaigns to increase awareness and decrease 
the prevalence of risk factors for SIDS, must be funded and implemented, and their impact must be 
monitored. 

Introduction 
The SIDS rate for Indigenous infants born in Western Australia (WA) in 1996 was 5.6 per 1000 live 
births compared with 0.6 per 1000 for non-Indigenous infants (unpublished data). SIDS is the major 
cause of death in Indigenous infants in W A and this is likely to be the case in other States. However, 
the problems of appropriate identification of Indigenous people in other Australian States make it very 
difficult to arrive at accurate figures [1] In WA, we have the Maternal and Child Health Research Data 
Base (MCHRDB) [2] which has enabled us to conduct good epidemiological studies of infant mortality 
according to Indigenous status for infants born from 1980. In this paper, we review the program of 
research conducted to monitor and investigate these different patterns of SIDS in the W A population. 

Methods 
Using the MCHRDB, SIDS rates for Indigenous and non-Indigenous infants were calculated for the 
years before and following the 'Reducing the Risks of SIDS' education campaign. Case-control 
studies, using routinely collected data, a pathology review and other methods were used to investigate 
the disparities in these rates. 

Results 
During the 1980s the SIDS rate for Indigenous infants was 6.1 per 1000 live births compared with 1.7 
for non-Indigenous infants, that is about four times higher for the Indigenous infants [3] After the 
'Reducing the Risks campaign, the rates were 5.3 for Indigenous infants and 0.7 for non-Indigenous 
infants, so that the Indigenous rate became 7.6 times higher [4] For the non-Indigenous infants the 
SIDS rate was stable during the 1980s followed by a sharp decline after the 'Reducing the Risks' 
campaign whereas, for the Indigenous children, the rates increased dramatically during the 1980s, and 
there was a small (non-significant) decrease in the early 1990s [4]. 

There is a paucity of data in Australia with which to compare these rates but a report from the Northern 
Territory found that the SIDS rate for Indigenous infants for 1991 to 1993 was 7.6 per 1000 live births 
compared with 0.4 for non-Indigenous infants [5]. Indigenous populations in other countries also have 
high SIDS rates in comparison with their non-Indigenous populations [6], [7]. 

When we investigated the causes of infant death in WA during the 1980s, we found that the increases 
in the SIDS rates for Indigenous infants appeared to be accompanied by decreases in the rates for birth 
defects and the complications of low birth weight and preterm birth. There were few changes in these 
rates over time for non-Indigenous infants except that the rate due to low birth weight declined slightly 
[8]. Thus, for the Indigenous infants, we were worried about the possibility of diagnostic transfer or 
differential misclassification. 
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A decrease in deaths due to low birth weight was not unexpected due to improvements in neonatal care 
and the in utero transfer of women in preterm labour to deliver in a tertiary centre. With regard to birth 
defects, we carried out extensive investigations of the W A Birth Defects Registry to validate our 
classification system [9]. These investigations did not change our initial results and we were confident 
that there was no diagnostic transfer over time. 

In order to address the possibility of differential misclassification, we conducted a pathology review of 
sudden and unexpected death in infancy, the aim being to determine if there had been differences in the 
diagnosis and/or classification of SIDS according to whether the infants were Indigenous or non­
Indigenous [10]. This review was conducted in two stages with Indigenous status of the child and the 
original cause of death diagnosis unknown to the pathologists reviewing the histology slides and other 
information. 

The first stage involved the pathologists reviewing all available histology slides for the 105 Indigenous 
and 105 non-Indigenous infants in the study. The second stage comprised a review of all associated 
paper records such as death scene investigations, laboratory tests and medical reports. The Kappa 
statistic was used to assess agreement between the original and the final review diagnosis, with 
excellent agreement found for both Indigenous and non-Indigenous infants. In addition, there were no 
significant differences between Indigenous and non-Indigenous infants for normality of any individual 
organ, except for those infants who had originally been diagnosed as deaths from causes other than 
SIDS. In these infants, the Indigenous infants had significantly more lung abnormalities. This reflected 
the greater number of Indigenous infants with deaths attributed to respiratory causes. We concluded 
from this work that there was no evidence of significant diagnostic transfer in the classification of 
sudden and unexpected death in Indigenous infants. Thus, the review supported the observed increase 
in the Indigenous SIDS rate. 

The next part of the research program was to conduct case-control studies using the routinely collected 
data held on the MCHRDB [11], [12]. Here I will briefly refer to a study where we aimed to identify 
factors that might be important in explaining the disparity in the incidence of SIDS between Indigenous 
and non-Indigenous infants [12]. Cases were all singleton infants born in WA from 1980 to 1990 
inclusive and classified as dying from SIDS in W A (n=497). Controls comprised a 2% random sample 
of all singleton Indigenous and a 2% random sample of all singleton non-Indigenous infants born in 
W A from 1980 to 1990 inclusive and not classified as dying from SIDS (n=5127). 

Results showed that the risk of dying from SIDS in Indigenous infants was 3.86 times (95% confidence 
interval 2.98 to 5.02) that in non-Indigenous infants. Multiple logistic regression analysis which 
included marital status, age and parity of mother, and gestational age, sex and small-for-gestational age 
status of baby indicated that Indigenous infants were 1.43 times (95% confidence interval 1.04 to 1.95) 
more likely to die from SIDS than non-Indigenous infants. Interactions in the model were used to 
investigate differences in the risk factor profile between Indigenous and non-Indigenous infants. The 
only important differences found were that the risk of SIDS in Indigenous infants, unlike that in non­
Indigenous infants, appeared not to be strongly related to male sex or to single marital status. 

Conclusions 
The conclusions from this thorough series of investigations were:-

1) that the disparities in the Indigenous and non-Indigenous SIDS rates were real and not due to 
diagnostic transfer or differential misclassification; 

2) that the high incidence of SIDS in Indigenous infants was largely due to a higher prevalence of 
known SIDS risk factors, such as being born small-for-gestational age or preterm; 

3) that the residual excess risk may be due to the recognised postnatal risk factors (such as sleeping 
position and smoking) about which we had no information in this study, or to unknown factors: 
and 

4) that it is vital to collect information about these risk factors in collaboration with Indigenous 
communities. 

Discussion 
Many of the risk factors for SIDS amongst Indigenous infants, such as being born small-for-gestational 
age or preterm, are very difficult to change. Other factors, such as exposure to cigarette smoke, whilst 
still difficult to affect, may respond to an increase in community awareness. Thus, in collaboration with 
Indigenous communities, educational campaigns to increase awareness and decrease the prevalence of 
risk factors for SIDS, must be funded and implemented, and their impact must be monitored. 
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The Bibbulung Gnameep team have produced a 'Reducing the Risks of SIDS' brochure for the 
Aboriginal communities of Perth and the south-west of W A, but more intensive educational campaigns 
throughout Australia are required if the prevalence of risk factors for SIDS in Indigenous populations is 
to decrease. SIDS Australia together with Indigenous communities, SIDS Western Australia and the 
Bibbulung Gnameep Team are working to attract funding to achieve this aim. 
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