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Nutritional Status of University Middle- and Long-distance Female Runners
— Diet for Improvement of Iron Deficiency —

Tomoko MaTsumoTo, Kan-ichi MiMURrA, Hitoshi Asal Toyoko OKupa
Osaka Kyoiku University

Since the role of nutrition and meals has been thought to vary with sport athletics, nutritional intake appropriate
for the individuals’ characteristics has been reported to be important in the recent years. We assessed diets to
improve iron deficiency in university middle- and long-distance female runners by conducting one-year follow-up of
those runners and ordinary female students with regard to the nutritional intake, physique and hematological pro-
file. No difference was observed in the BMI between the two groups, whereas the runner group had the significant-
ly lower % of body fat. The energy, iron, vitamins By and C intake was significantly higher in the runner group
than in the student group, but the energy and iron intake did not meet the allowances. Neither group showed any
significant change in the physique or physical composition after one year. No one exhibited manifestations of malnu-
trition or anemia. However, the runners who were suspected of having iron deficiency failed to achieve any
improvement. The serum iron levels correlated to the amounts of iron, beans and fruits ingested, and the serum fer-
ritin levels correlated to the amounts of greenish yellow vegetables and other vegetables ingested. In addition, a cor-
relation between the amount of iron intake and the amounts of beans, vegetables and fishery products was
observed. The above-mentioned findings indicated that it is important for the middle- and long-distance runners to
have a diet providing an iron intake of over 12mg to improve iron deficiency by trying to include beans, seafood and

vegetables in particular.
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Table 1. Characteristics of the subjects at the base line and after one year

Students (n=6) Distance runners (n=7)
Before After Before After
Age year 198 + 04 208 = 04 200 + 0.6 211 =06
Height cm 1617 £ 4.7 1614 + 44 160.2 + 4.8 1608 + 5.1
Body weight kg 53.0 £ 9.1 523 + 87 522 = 28 514 £ 35
BMI! kg/m? 203 = 3.6 201 = 34 204 £ 1.1 201 = 1.1
Body fat? % 244 =71 249 = 85 170 = 1.8° 219 + 10.7°
Body fat? % - - 174 £ 1.9 157 = 30
OSI index* *10"6 29 =03 29 =03 32 = 0.2 3.3 £ 0.2bb
0SI % 102 + 94 100 = 10.0 112 + 7.72 116 = 6.7b0
: Body weight(kg) +Height (m) +Height (m) mean * SD
: BI methods(Tanita TBF-401)

.BOD POD

: Osteo Sono-assessment index (Aloka AOS 100)

: Compared with age matched standard

:p < 0.05 Students before vs. distance runners before

bb:p < 001 b:p <005 Students after vs. distance runners after
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Table 2. Changes in the hematological profiles before the study and after one year

Students Distance runners
Standard Before After Before After
Serum iron ug/dl 48 ~ 170 787 £ 319 101 + 30.8 108 + 52.8 844 + 255
TIBC! ug/dl 235 ~ 432 329 = 14 330 = 32 383 + 67 389 + 57
UIBC? ug/dl 108 ~ 316 250 = 41 230 = 52 274 £ 96 305 = 72
Serum zinc ug/dl 65 ~ 119 114 = 18 106 £ 9 112 £ 9 956 £ 14«
Serum ferritin ng/ml 4~ 33 233 = 165 270 = 17.1 203 = 178 203 = 174
Red blood cells X10YV ul 376 ~ 500 448 = 25 460 * 42 450 + 25 450 * 16
Hemoglobin g/dl 11.3~ 152 137 = 0.7 135 = 0.7 133 £ 0.7 133 £ 04
Hematocrit % 334 ~ 449 40.1 = 1.2 409 = 12 397 £ 14 41.1 £ 0.8«
Iron deficient index? ~53 47 £ 1.1 45+ 12 59 £ 22 59 £ 19
1: Total iron binding capacity mean * SD
2: Unsaturated iron binding capacity
3: =TIBC /(Serum ferritin+50)%
cc + p<0.051 Distance runners before vs. after
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Fig. 1 Percentage of fulfillment of recommended dietary allowances for Japanese of their age, sex, body weight, and
degree of physical activity (%).
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— - YNsE - BRE - R - B - B - B - ANEOBIE LA ERIEOHEBESFED Shi: (Table 3).
SRIBIUE & A B MBARRD SNEELHEE L LT, SRENEL BNER L THERBIN 1T ERADOK
M-I NIz
y = 2.1+0.0088x1+0.0085x2+0.011x3+0.026x4+0.0084x5

y=8ENE, xi= EHOENE, x=REATFRORNE, x=FHORMNE,
x4 = HAFOERE, x5= TOMOFEDENE
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Table 3. Correlation coefficients between the study parameters

and other variables (n=40)

Serum iron Intake of iron

Intake r Intake r
Iron 0.33 Energy 0.73
Pulses 042 Protein 0.89
Fruits 0.46 Fat 0.65
Carbohydrate 0.58
Serum ferritin Cereals 0.62
Intake r Pulses 0.67
Green vegetables 0.34 Green vegetables 0.63
Other vegetables 0.33 Other vegetables 0.55
Fish and shellfish 055

Table 4. Food and nutritional intakes of distance runners and

food and nutritional allowances

INSHDHEE LHBEERT, SROBREDSS % (12=0848) HH S, BEISRDFSEIEL -0
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2100kcal OFERCT 14EM, 4%, HAHEEE S EIBOONLh o/l 2 b, BEIANVF—% 2100kcal & L7z,
OERENT T ANVF—EINELHBELTED, 2100kcal \IC AN F—EHIRT 2 &, $hi12mgl R BT 57201001
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CBWRERTFH - REMRFICE 5 TE, TRTHGLHERSN S, VEROBHOKR, ERBRLAMZ LIZRD

Intake (g) Allowances (g)

Distance runners! 2 3 4
Cereals 411 += 114 400 340 340
Nuts and seeds 5+ 6 - 3 3
Potatoes 53 = 25 60 60 60
Sugars 127 20 5 5
Fat and oil 24 £ 25 30 15 15
Pulses 66 = 53 120 65 105
Fruits 225 = 80 400 150 150
Green vegetables 149 + 86 300 100 200
Other vegetables 226 = 149 350 200 250
Algae 7+15 20 5 10
Fish and shellfish 42 = 37 150 55 75
Meats 42 + 49 150 50 50
Eggs 66 + 31 30 40 50
Milk 178 £ 91 600 200 200
Energy kcal 1,940 = 410 3,500 2,000 2,104
Protein g 74 £ 13 140 70.0 81.1
Fat g 62 + 24 100 50.5 55.9
Calcium mg 688 = 173 1,500 623 750
Iron mg 107 = 25 25 10.2 135
Fat % energy intake 28 =5 26 23 24

mean * S

1: Food and nutritional intake after one year
2 : Male long-distance runners (elite)?
3: The 5th recommended dietary allowances for Japanese (Food allowances 4)
4 : Female distance runners (not elite) for prevention for iron deficiency
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