








Asthma

Several epidemiological studies have found an association 
between increased apple consumption, good lung function 
and a reduced incidence of asthma. 

Food and nutrient intakes and asthma risk has been studied in 
young adults (n=1601) in a community-based, cross-sectional 
study where subjects completed a respiratory questionnaire, 
a validated semi-quantitative food-frequency questionnaire, 
skin-prick testing, and lung function tests, including a 
methacholine challenge test for bronchial hyperreactivity. The 
results indicated that both apples and pears appear to be 
related to lower asthma and bronchial hyperreactivity (Woods 
et al., 2003).

An inverse association between apple consumption and 
incidence of asthma has also been reported in a Finnish 
epidemiological study with 10,054 participants (Knekt et al., 
2002), and in a smaller study of 16-50 year old participants in 
40 general practices in the UK (Shaheen et al., 2001).

An epidemiological study with 2,512 middle-aged men has also 
reported an association between good lung function and high 
intake of apples (five or more apples per week) although an 
association between high average apple consumption and slow 
decline in lung function lost significance after adjustment for 
confounders including body mass index, smoking history, social 
class, exercise, and total energy intake (Butland et al., 2000).

Maternal food consumption during pregnancy and asthma, 
respiratory and atopic symptoms in 5-year-old children 
has been evaluated. The study reported no evidence for 
associations between the maternal intake (assessed by food 
frequency questionnaire) of most foods during pregnancy, 
and asthma, respiratory and allergic outcomes in 5-year-
old children, except for apples and fish suggesting that 
consumption of apples (and fish) during pregnancy may have a 
protective effect against the development of childhood asthma 
and allergic disease (Willers et al., 2007). 
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Asthma
Based on food frequency questionnaire 
protocols, apples have been reported to be 
associated with lower incidence of asthma and 
bronchial hyperreactivity. Human clinical trials are 
recommended to establish causation. 
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EMERGING AREAS
The CSIRO research review revealed emerging evidence 
across a range of areas including inflammatory bowel disease, 
certain cancers and gastrointestinal conditions.

Although diet is regarded as an important factor influencing 
inflammatory bowel diseases (IBD), there are no accepted 
dietary recommendations presently available.  Several research 
studies looking at apple polyphenol supplementation in animal 
models of IBD appear promising with regard to reducing 
gastrointestinal inflammation.  To confirm a benefit for humans, 
clinical trials in patients with inflammatory bowel disease are 
recommended. (Yoshioka et al., 2008 and Castagnini et al., 
2009).

While the evidence for the role of fruit and vegetables generally 
in reducing cancer risk is not as strong as it once appeared, 
this does not rule out the potential for specific fruits and 
vegetables or their components.  When it comes to apples, 
there are areas that warrant further research.

There is evidence of antigenotoxic potential of phytonutrients 
from both organically and conventionally grown apples (Briviba 
et al., 2007). 

Laboratory cell-based studies have shown that apple peel 
extract possesses strong anti-proliferative effects against 
cancer cells, and apple peels should not be discarded from 

    ...apple polyphenols 
may be effective in 
alleviating symptoms 
of persistent allergic 
rhinitis.

“ “



Dietary derived phenolics may be degraded by the 
colonic microflora and absorbed via the colon in small 
concentrations which may exert modulatory effects in cells 
through intracellular signalling cascades such as in growth, 
proliferation and apoptosis. 

Methodology
The research studies included in this review were sourced 
via detailed and strategic electronic searches of medical, 
scientific and technical literature. 

Published human studies selected for retrieval were 
assessed for methodological validity. The levels of 
evidence used were those followed by the National Health 
and Medical Research Council for the assessment and 
application of scientific evidence.

The scientific review was prepared by Dr Peter Roupas 
and Associate Professor Manny Noakes, CSIRO Food and 
Nutritional Sciences, on behalf of Horticulture Australia 
Limited, in May 2010.

the diet. More detailed mechanistic studies, especially in 
appropriate in vivo animal models, are needed to assess 
possible anti-proliferative and preventative effects of apple 
extracts against cancer. 

The effect of dietary flavonoids on colorectal adenoma 
recurrence has been studied in The Polyp Prevention Trial 
(Bobe et al., 2008). High intake of flavonoids, which are at 
greater concentrations in beans, onions, apples, and tea, 
was associated with a decreased risk of advanced adenoma 
recurrence. 

It is important to note that eating fruit such as apples and 
vegetables may help maintain a healthy body weight, which 
can reduce the risk of cancer since obesity is only second to 
smoking as a preventable cause. 

With regard to gastrointestinal conditions, research suggests 
that phenols may exert direct effects within the gastrointestinal 
tract, because of the high concentrations present. These 
effects could include binding of prooxidant iron, scavenging of 
reactive nitrogen, chlorine, and oxygen species, and perhaps 
inhibition of cyclooxygenases and lipoxygenases (Halliwell et 
al., 2005). 
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Strength of the evidence for fruit consumption and lower cancer risk
Source: World Cancer Research Fund.
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