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Iron Metabolism and Athletic Performance of a Female Long-Distance Runner

Takeaki INOMOTO", Minoru FUTAKUCHI™, Nobutake NAKANE", Hiroyuki YONEMITSU™ and Yoshio SAWADA*
*Kumamoto Institute of Total Fitness

**Kumamoto Kinoh Hospital

Anemia is a common blood disorder among female athletes, but the mechanism of its development is
still unclear. We found selective iron deficiency anemia in a female long-distance runner during a period
in which we were providing medical support for her.

We evaluated changes in her athletic performance and the background of her conditioning in relation to
changes in the blood profile over the past 6 years. In this case, no evidence of hemoglobin deficiency was
observed. We found a highly significant negative correlation between the running period (6 years) and
iron concentrations (r =— 0.616, p < 0.001).

Her serum iron level decreased 75 #g/dl over a period of 6 years at a monthly rate of 1.0 #g/dl.
Progression of selective iron deficiency with relative stability of the hemoglobin level (13 £ 0.6g/dl) is

considered to have been a cause of her poor performance in 1991.
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Table 1. Physical characteristics

Group A B C
Name (unit) Runner-A Other runners Contorol
Subjects (n) 1 10 212
Age (years) 23 19.6 +1.3 24.1 £2.7
Height (cm) 149 156.5 £4.9  N.S. 157.1 £5.0
Weight (kg) 34 48.4 +4.4 N.S. 51.6 +6.9
LBM (kg) 32 39.5 +£3.4 N.S. 39.2 +3.7
% Fat (%) 8.5 18.2 4.0  * % 23.5 +5.8
Vital Capacity (1) 2.96 2.96+0.50 N.S. 2.90+0.38
Maximum oxygen intake (I/min) 2.72 2.87+0.31 ®*x3% [ 1.914+0.20
Maximum oxygen intake (ml/kg *+ min) 77.0 59.4 +3.8 % 39  +£5.7

J[ : Maximum oxygen intake in the control was ten subjects.
*p < 0.001, ™ p < 0.005, % p < 0.01, N.S. = no sighificant (Comparison of other runners and
controls)
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Table 2. Record list of the runner-A (10,000m: min’ sec”)

Year 1987 1988 1989 1990 1992
Track Game No. 2 3 4 2
Mean 32'26" £8" 32'19” £28” 3221 +30”  32'33" +3”
Max 32'19"57% 31'54"00% 32'56"93%x% 3231”18k
Min 3232”74 32'49"34 3304”55 3235”06
Road + Ekiden  Game No. 1 4 5 5 3
Mean 32'23" £40”  32'04” £28"  32'10" £45"  32'57" +81”
Max 32’177 31'3%” 31'38” 30'59” 31'50"
Min 32'59" 32'49" 32'58" 34°27"

(*: Seoul Olympic Games, **: National Record in Kumamoto Championships, ***; Peking Asia Sports, “***: 3rd
World Championshops in Tokyo)
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Fig. 1. Relationship between the 5,000m-average speed and the Hb (A), % Fat (B), V Oz max (C)
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Fig. 2. Resting level of hemoglobin, iron concentration and transferrin index in Runner-A (10,000m-time)
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