
Food Sensitivity, Stress and Sports Performance
Test Application

Intense exercise and the stress response
Fatigue, under performance, gastrointestinal distress, food sensitivities and mood disturbances are all inherently linked 
and notably common amongst athletes, particularly at the elite level. During intense exercise, psychosocial and physical 
demands activate the hypothalamus-pituitary-adrenal (HPA) axis causing the release of stress hormones. These include 
catabolic hormones such as cortisol, inflammatory cytokines and microbial molecules, which may have an influence on 
overall gut health (Clark and Mach, 2016).

Intense exercise and digestive function 
Strenuous exercise stimulates the production of heat shock 
proteins, which directly affect the gut barrier integrity by 
loosening its tight junctions, causing increased intestinal 
permeability (leaky gut) (Ballantyne, 2017). The stress 
hormone cortisol has also been suggested to affect 
intestinal integrity, making the gut more permeable to 
potential toxins, including food antigens (Kelly et al, 2015). 
Stimulation of the HPA axis has been shown to reduce gut 
motility (Chang et al, 2014), with chronic stress also being 
associated with a decrease in mucus production in the gut 
(Rodiño-Janeiro et al, 2015) and inhibit gallbladder function 
(Earley et al, 2003). Adrenal steroid hormones including 
cortisol are known to impede digestion by reducing 
pancreatic enzyme secretion (Beaudoin et al, 1986) and 
research has indicated that high stress may directly alter 
the gut microbiome (Knowles et al, 2008; Clark et al, 2016).

In order to prioritise the heart and skeletal muscles 
during intense exercise, blood flow is diverted from the 
gastrointestinal tract and other visceral organs (Brouns 
and Beckers, 1993). Lack of sufficient blood flow to the gut 
further disrupts the intestinal barrier and subsequently 
increases intestinal permeability (Lambert, 2008).

Intestinal permeability, IgG food sensitivity 
and sport performance
As a general result of increased intestinal permeability, 
larger molecules or antigens (such as partially digested food 
proteins) that would normally remain within the gut, are able 
to cross into the bloodstream (Rapin and Wiernsperger, 
2010). This stimulates the production of IgG antibodies to 
those specific food antigens. Over time, if food-specific 
antibody levels are not broken down and removed by the 
immune system and continue to rise, an IgG-mediated food 
sensitivity with subsequent symptoms may result (Gocki et 
al, 2016).

The results of a recent longitudinal study conducted 
in 2017, showed that elimination diets based on IgG-
mediated food reactions lead to a significant improvement 
in gastrointestinal discomfort symptoms and sport 
performance (Kostic-Vucicevic et al, 2017).



Overtraining and the adrenal glands
The adrenal glands are vital to human health and wellbeing. 
Particularly for athletes, it is essential that they are 
functioning optimally in order to sustain the quantity and 
intensity of workload that their bodies must endure (Brooks 
and Carter, 2013).

There is a point of diminishing returns (specific to each 
individual), where chronic stress has been linked to adrenal 
insufficiency. Overtraining across an extended period of 
time can result in adrenal depletion and an Addison-Type 
overtraining syndrome, where the adrenal glands are no 
longer able to maintain proper hormone levels (Brooks and 
Carter, 2013).

Chronic stress, cortisol dysfunction and 
sporting performance 
If an individual’s stress response becomes chronic, 
cortisol levels remain continuously high, which can result 
in cortisol dysfunction (Hannibal and Bishop, 2014). DHEA 
(dehydroepiandrosterone), another hormone produced 
by the adrenal glands, effectively works as an antagonist 
to cortisol, and protects against the negative effects of 
cortisol (Lennartsson et al, 2013). Therefore, if DHEA levels 
fall, this protective mechanism would also be expected to 
decrease, especially if cortisol remains high. This may be 
one of the reasons that the Cortisol:DHEA ratio is thought 
to be so significant. Prolonged stress has been associated 
with a rise in cortisol and a simultaneous reduction in DHEA 
(Izawa et al, 2012). This is perhaps due to cholesterol (the 
precursor to both hormones) being diverted away from 
DHEA production to the cortisol synthesis pathway, in 
order to meet the stress demand under which the body is 
being placed, otherwise known as the pregnenolone steal 
(Greenblatt and Brogan, 2016). 

If the stressor, which could be due to overtraining for 
example, is not removed at this point, then the adrenal 
glands may become even more overworked, potentially 
inhibiting both cortisol and DHEA production. Stress-
induced cortisol dysfunction can result in bone and muscle 
breakdown as well as fatigue (Hannibal and Bishop, 2014), 
hindering post-exercise recovery. This would potentially 
make athletes more susceptible to injury and illness, 
potentially jeopardising their fitness and performance gains. 

It is therefore important to assess the balance of the 
adrenal glands, so that an individual’s training program can 

The Benefits of Testing  
Supporting the digestive system and adrenals through diet 
and lifestyle changes can help to improve recovery and 
regeneration post training (Stachowicz and Lebiedzinska, 
2009). In addition, minimising the effects of chronic stress 
and supporting gut health could mean that less time is 
required away from training.  

Testing for food sensitivity, as well as cortisol and DHEA, can 
therefore be an extremely useful adjunctive diagnostic tool 
for athletes as it can and can determine tailored treatment 
strategies and diet plans whilst assessing optimal adrenal 
function.
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be adapted, and treatments and strategies put in place, 
ensuring that they are supported before reaching the 
fatigued state described above. In addition, this will help 
to modify training, as well as assess any other underlying 
stressors such as lifestyle habits, toxicity, infections and 
nutritional issues.


