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Submission to the Standing Committee on Health and Aging - Inquiry into the Heaith
Benefits of Breastfeeding

We have recently commenced a review of epidemiological studies which compare chronic disease
incidence among those breastfed with those who were not breastfed.i This work is part of a wider
study aiming to estimate the costs of chronic disease treatment incurred by artificial infant feeding and
it extends previous research on the attributable hospitalization costs for infants and young children
with common illnesses.'

We have looked at research findings for the following chronic diseases:
® obesity
e diabetes, types 1 and 2
e cardiovascular disease and disease risk
e asthma
¢ coeliac disease
. inﬂammatory bowel disease (including Crohns disease and ulcerative colitis)
e cancer '

The following findings are preliminary. We expect to complete our research study later this year. In
this paper, we present a summary of results from recent meta-analyses and provide a commentary on
plausible causal mechanisms and methodological problems currently encountered in breastfeeding
research.

Despite the benefits to the health and development of both mfant and mother,” breastfeeding rates in
Australia are poor. National® and state surveys™’ show that only around 5% of infants are
exclusively breastfed at 6 months, and only around 10% receive any breastmilk at 12 months. In
NSW, up to a third of indigenous Australians are never breastfed. 6 Nationally, individuals in the
lowest two socioeconomic deciles are twice as likely as those in the top two deciles to have never
breastfed.® Chromc disease is more prevalent among low socioeconomic groups and indigenous
Australians.” Lack of breastfeeding in infancy thus helps perpetuate a cycle of educational, labour
market and economic disadvantage. Around 30% of adults born during the 1960s and 1970s, and
now in an age group experiencing a high incidence of chronic disease, were never breastfed.
With only around 40% of Australian infants breastfed at six months of age, less than half can be
said to have a ‘healthy start to life’, and breastfeeding rates at six months may even be dechmng

Preliminary findings on chronic disease risk and infant feeding

Our early findings suggest that 11-28% of chronic disease prevalence can be attributable to lack of
breastfeeding in infancy. This figure is based on epidemiological research summarized in Table 1
below.

The effect estimates from the meta-analyses in Table 1 may appear small in size (take the RR of 1.06
for coronary heart disease for example) but they do have the potential to translate into the prevention
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of a substantial incidence of chronic disease.il Martin and coworkers'® theorised that reductions in
mean blood pressure levels of the breastfed population would equate to the prevention of 3,000 .
coronary heart disease events and 2,000 strokes annually among those under the age of 75 years in t.he
UK. Similarly, Akobeng et. al.'® estimated that if ‘no breastfeeding’ was eliminated as a risk factor in
babies born in England and Wales in 2002, then the number of cases of asthma, coeliac disease and
obesity that could be prevented over 7-9 years would be 33,100, 2,655, and 13,639 respectively. Ip the
US, researchers estimate that as much as 15-20% of childhood obesity could be avoided by reducing
the country’s 40% rate of exclusive artificial feeding.'® Potential health system cost savings are large.

Table 1: Results from epidemiological studies on infant feeding and later disease risk

. . folea P .
C.hromc Relative nsk. for artificially-fed Cot}ﬂgietgce Reference
disease infants limits

1.15 1.12-1.18 Owen 20051
Obesity
1.23 1.14-1.35 Harder 20051
Diabstes (type 1) 143 115-1.77. Gerstein 1994
Diabetes (type 2)" 1.64 1.182.27 Owen 200612
Hypertension ~ 1.20
sae:gj’ l:?g:;i:gg Coronaty heart disease ~ 1.06 na. Martin 200513
Strokes/ischemic attacks ~ 1.18
Asthma 1.37 1.23-1.66 Gdalevich, 20011
Coeliac disease 2.08 1.69-2.5 Akobeng 200675
Crohn’s disease 1.49 1.16-1.92 '
Inﬂamériusaégrsyebowe{ i Klement 200416
) Ulcerative Colitis 1.3 1.04-1.65
Childhood cancer Ali childhood cancers 1.28 1.01-1.64 Martin 200617

2 Assuming relative risk (RR) approximates the inverse of the odds ratio (OR), where OR represents the protective effect
of breastfeeding and RR represents the risk of artificial feeding.

® Confidence limits are based upon 95% confidence intervals of OR.

This is illustrated in Table 2, which calculates the population attributable risk proportion for various
prevalences of exposure to artificial infant feeding.

For example, if around 60% of infants are exposed to premature weaning from breastfeeding (a
definition corresponding approximately to the proportion of infants who were receiving no
breastfeeding at 6 months of age), around 11-28% of chronic disease incidence could be avoided
through increasing breastfeeding.

If breastfeeding rates were improved to National Health Target levels of around 80%, that is, an
exposure of around 20% of the population, this would reduce the attributable proportion of chronic
disease in the population to 4-11% (Table 2).

There are many uncertainties in this area of health research and some are quite important to consider.
Appendix I discusses some methodological problems encountered in breastfeeding research and uses
the recent research on obesity to illustrate these issues.

' Although not summarised in Table 1, it is worth noting the work of Beral (2001) on breast cancer in the mother. This
large meta-analysis found that breastfeeding could account for almost two-thirds of the estimated reduction in breast
cancer incidence from 6.3 to 2.7 per 100 women by age 70, if women had the average number of births and lifetime
duration of breastfeeding that had been prevalent in developing countries until recently.



Table 2: Sensitivity analysis for different assumed ‘breastfeeding’ rates

Assumed rate of Proportion (%) of chronic disease in the population that is attributable to the
population exposure - range for chronic diseases in Table 1!
exposure (%
‘not breastfed’)
Obesity | chil | Inflammatory Range for all
g:r:ggfw Diabetes | CVDV | Asthma | CoeliacV | bowel condifions
diseaseV!
100 19 22 39 17 30 26 29 17-39
90 17 20 37 15 | 28 24 26 15-37
80 - 16 18 34 14 2% 23 24 14-34
70 14 16 31 12 23 21 22 12-31
60 12 14 28 11 21 18 19 11-28
50 10 12 24 9 18 17 17 9-24
40 8 10 20 7 15 15 14 7-20
30 8 | 8 16 6 11 12 1 618
20 4 5 1 4 8 9 7 411
10 2 3 6 2 4 5 4 2-6
0 0 0 0 0 0 0 0 0

Possible mechanisms by which feeding in infancy affects later life chronic disease risk

Recent neurobiological research provides new insights into how early brain functioning and
development affects physical and mental health, learning and behaviour throughout the life cycle.*®*!
The brain controls the main functions of all mammals including metabolism, reproduction,
respiration, cardiovascular system, immune system, emotions, behaviour, response to stress and
threats, and learning. Brain development is a complex interaction between nature and nurture. Early
interactions with the main caregiver, including those via the sensory pathways as developed during
breastfeedm§ builds basic capabilities of the brain, and shapes later somal and emotional
functioning, ** and intelligence, literacy, behaviour and physical and mental health,*!

The higher nsk of infectious illnesses and the immunological vulnerability of artificially fed infants is
well known,” but more recently, evidence has been accumulating from systematic reviews and meta-

iil The population attributable fraction was computed using P(RR-1)/(1+P(RR-1)) where P, is the prevalence of exposure
to artificial feeding, and RR is the relative risk calculated as the ratio of the incidence of morbidity in aruﬁcxally fed
infants to the incidence in breastfed infants.

IV Based on relative risk of 1.2.

V The relative risk ratio used of 1.3 refers to the risk associated with weaning from breastfeeding before introducing solids.
As around 40-60% of Australian infants have been fully weaned from breastfeeding by 4-6 months when solids are
commonly introduced, we have calculated this figure by assuming that 50% arenot breastfeeding when solids are
introduced.

Vi The relative risk ratio used is 1.4, an average of the odds ratio for Crobn disease and ulcerative colitis.



analyses that artificial feeding of infants increases maternal and infant risk for a numlz)er of acute and
chronic diseases. These include obesity'” *, the ‘metabolic syndrome’ of diabetes,’ cardiova§cu1ar
disease risk including high blood pressure”, as well as some childhood cancers,” breast cami?r 116n the
mother,”%and a range of chronic digestive (ulcerative colitis, Crohn’s disease and coeliac)™ " and
allergic diseases.'® *" % Epidemiological studies also consistently show measurable cqgnitive
development disadvantage in populations of children who were not 219)r36(;c\stfed as mfasnigsé
notwithstanding methodological flaws leading to uncertainty about effect sizes.” ™ Meta-analyses
show breastfeeding confers permanent cognitive performance advantage of 2-5 IQ points, afts:r
adjustment for confounding variables such as maternal education or style, and famﬂ}l socioeconomic
status. Studies on cognitive development also show effects which are longlasting™ and greater for
longer duration® and intensity/exclusivity’® of breastfeeding, and for pre-term and small-for-
gestational age infants.”>*® Recent studies using diverse methodologies from both the natural and
social sciences reinforce these findings.”®* Researchers are currently investigating possible links with
later life mental health problems and vulnerability to stress among artificially-fed infants, ¢

Recent work by JS has focused on artificial baby milks and the obesogenic environment in
Australia,” > and we summarise below the mechanisms by which infant feeding is suggested to
influence later life obesity. Breastfeeding is likely to reduce the risk of obesity through similar
processes to those by which it protects against other conditions in the metabolic syndrome.51

It is likely that the above observational findings reflect causality rather than unmeasured
socioeconomic or biological confounding variables as animal studies and a small number of
experimental studies show consistent results. There are also biologically plausible mechanisms by
which artificial feeding may increase obesity risk 11, 19,24, 52:55,

Although these mechanisms are still unclear, it is probably through the metabolic programming
effects of human milk, as well as from effects of early feeding practices on infant and maternal
feeding behaviours. :

Firstly, breastfeeding facilitates development of self control, and may also shape later food
preferences towards healthy eating, as components of human milk and the suckling experience affect
feeding behaviours of the mother and the child.

* Although infants can self-regulate energy intake, artificially fed infants have less self-control over
how much milk they will take *°, Partly this is because the carer has more control over the
artificially-fed infant’s intake and may keep feeding even when the baby:is full >'. It may also

relate to more vigorous feeding (larger feeds and higher sucking pressure) associated with bottle
feeding 38,39

* Parental interference, such as encouragement to eat or excessive food restrictions, can override
the development of self control in children, and increase obesity risk ®. Studies show that as
breastfeeding mothers cannot easily monitor and manipulate milk intake, their feeding style is
more responsive to infant feeding cues of hunger and satiety . Reinforcing this is the common
view that a heavy infant is a sign of successful feeding and parenting .

e As the taste of breastmilk varies with the mother’s diet, breastfed babies accept new foods more
readily.®® This point is significant because infants naturally resist eating new foods and prefer
sweet or salty tastes > and the consistently bland flavour of artificial baby milk may make the
infant less willing to try new foods. Artificial feeding may thereby reinforce innate preferences
for salty and sugary foods and influence later life dietary choices.

* Artificially fed infants may have less control over food intake because artificial baby milk lacks
components of human milk (see below) which inhibit appetite and produce satiety.

Secondly, there is also growing evidence that diet in infancy has short- and long-term effects on how
the ’body metabolises food, as well as influencing food intake levels and composition.






