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Endurance performers are susceptible to 
iron-deficiency because the absorption of 
iron cannot balance the losses incurred 
through training. 

Therefore, a preventive daily dose of 105mg 
offerrous sulphate is necessary, especially 
for young women. The Symptoms of iron-
deficiency often remain undiscovered. 

The haematological parameters of training 
iron-deficient and anaemic women improve 
when a daily 210mg ferrous sulphate dose 
Is applied. In endurance performers the 
effects of Iron-deficiency on the synthesis 
of neurotransmitters, cognitive funetion, 
mitochondrial funetion and protein 
metabolism remain topics for future 
research studies. 
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Hungarian Association of Emergency Medicine 
since 1995, Head Physician of the Hungarian 
National Olympic and Track and Field teams 
since 1980. 

Various publications in the fields of 
emergency medicine and sport injuries. 

A large number of sports medicine studies 
have looked at iron-deficiency anaemia 

in athletes. Many of them have proved the 
role of iron in blood synthesis, in the activa
tion of enzymes necessary for synthesis, the 
catabolism and funetion of neurotransmit
ters (dopamine, serotonin and noradrenalin); 
and in the regeneration of cells. Table 1 
summarises the Symptoms of iron-deficiency 
and it is important to emphasise that the 
Symptoms are not due to anaemia. 

Some of the literature argues that perform
ers - especially endurance athletes - are mild-

Table 1 The Clinical manifestations 
of irondeficiency Anaemia 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Fatigue, irritability, headache, dizzines; 

Palpitation, dyspnea 

In small children maldevelopment of 
the CNS 

Worsening of school results 

Dry skin 

Alopecia 

Atrophie mucosal changes in the 
mouth 

Burning tongue 

Mouth erosions 

Dysphagia 

In case of longstanding irondeficiency 
* 

* 

* 

* 

* 

Atrophie of nasal mueosa 

Chronic cystitis 

Vaginitis 

Atrophie gastritis 

The nails become flat, concave, 
breakable 
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ly iron-deficient, which places limits 
on their Performance potential. In 
other research the contrary finding 
was put forward so the role of iron 
Substitution and preventive iron ther
apy is often eontested. 

The author has examined iron-defi
cient, iron-deficient anaemic and 
non-iron defieient endurance ath
letes and also reviewed the recent 
related literature and compared it 
with other findings. 

Me thods 

Fig. 1 
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The development of haematological parameters 
in male long-distanee runners and triathlon 
athletes without iron supplementation 

Endurance performers from athlet
ics and triathlon were examined. In 
the morning preprandial blood sam
ple haematological parameters were exam
ined (ferritin, haemoglobin. transferrin, red 
blood cell volume and iron levels). The par
tieipants were divided into three groups: 

a) the first group consisted of male and 
female athletes, who received no iron 
preparations. 

b) In the second group partieipants received 
105mg of ferrous sulphate daily. 

c) In the third group known iron-deficient, 
anaemic female athletes were studied. 

In each group the mathematical average 
of every parameter was determined. After 
twelve weeks of training the laboratory 
studies were repeated. 
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Figure 3 shows the parameters of 20 male 
competitors (mean age 21.2 years), who 
received 105mg ferrous sulphate daily dur
ing the period of t ra in ing. After three 
months neither iron-deficiency, nor iron
deficiency anaemia developed. 

Figure 4 shows the parameters of long 
distance running and triathlon female ath
letes who received 105mg daily doses of iron 
sulphate. 

Figure 5 reviews the haematological para
meters of 8 female competitors (mean age 
20.5 years), known to have iron-deficiency 
anaemia, who received 210mg ferrous sul
phate daily. Our results show that, in spite of 
training, the propensity for iron-deficiency 
and anaemia decreased. 

Results 

Figure 1 summarises the develop
ment of laboratory parameters in fif
teen male athletes (mean age 18 
years), who did not reeeive iron ther
apy. In these cases anaemia did not 
develop, in two cases latently defi
eient iron levels were noticed. In this 
group the author observed a tenden
cy towards low iron levels. 

Figure 2 shows the parameters of 
fifteen female athletes (mean age 
20.2 years), who did not reeeive iron 
therapy. In six cases iron-deficiency 
and, in two cases, iron-deficiency 
anaemia was observed. 

Fig. 2 The development of haematological parameters 
in female long-distanee runners and triathlon 
athletes without iron supplementation 
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Fig. 3 
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The development of haematological parameters 
n male long-distance runners and triathlon 
athletes daily 105 mg ferrous sulphate 
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Discussion 

For decades many studies have looked at 
the role of iron-deficiency and its effects on 
Performance. 

Iron absorption and loss should refleet a 
dynamic equilibrium (Fig. 6.). In the case of 
sports performers loss of iron is increased by 
many factors such as perspiration, gastroin-
testinal and urogenital bleeding during 
training, and inefficient iron intake. The so-
called "runner anaemia" is the result of the 
increased fragility of the red blood cells, 
aecording to some experts. Other studies 
question that theory by illustrating the simi
lar haematological levels found in swimmers. 

The factors above are especially 
important in endurance athletes. It is 
evident that, in the case of iron-defi
ciency, the organism tries to eompen
sate by increasing the absorption of 
iron. It is not clear however, whether 
the organism can maintain the new 
equilibrium. 

The Symptoms of iron-deficiency 
should be separated from those of 
anaemia, because they appear long 
before anaemia is evident and so 
remain unrecognised. (see Table 1.); the 
Symptoms of the patient are often 
regarded as a result of increased train
ing. 

In spite of the fact that there is con
troversy over the relationship between 

iron-deficiency and diminished Performance 
(in mild iron-deficiency no deterioration in 
Performance was noticed), it is difficult to 
imagine that low iron induced neurotrans-
mitter dysfunetion would not negatively 
influence CNS funetion or even dysfunetion 
of myogen cell metabolism, both leading to 
a reduced ability to perform. 

It seems that in the case of endurance 
Sports preventive iron supplementation is 
necessary, because our organism cannot 
cope with the increased loss of iron. There is 
no need to fear an overdose of iron, because 
only the required amount of iron is 
absorbed, the rest is eliminated in faeces. 

Conclusion 
Fig. 4 The development of parameters in female long-

distanee runners and triathlon athletes daily 105 
mg ferrous sulphate 
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The studies of iron metabolism in 
endurance athletes reveal the follow
ing: 
1. In endurance athletes iron-deficien

cy is common and anaemia is often 
observed. 

2. The haemostatus of these athletes 
should be monitored at least every 
three months. 

3.A preventive daily intake of 105mg 
ferrous sulphate seems to be neces
sary; overdosage was not observed. 

4.A therapeutie dosage (210mg/day) 
improved the haemostatic parame
ters in spite of training. There was 
no need for intravenous application. 
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Fig. 5 The laboratory parameters of iron-deficient, anemic 
long-distance runners and female triathletes 
reeeining daily 210 mg ferrous sulphate 
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5. The effeet of iron on cognitive funetions, 
neurotransmitter synthesis. protein metab
olism and the metabolism within the mito-
chondria needs future evaluation. 

Fig. 6 The daily circulat ion of iron 
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