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Physical Performance in Young Women with Depleted Iron Stores
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ABSTRACT

The purpose of this study was to investigate the relationship between iron deficiency without anemia and physical performance in
healthy women aged 2021 yrs. Ten subjects with normal iron stores (serum ferritin > 12 pg/L: iron-sufficient group) and 11
subjects with iron depletion without anemia (serum ferritin < 12 pg/L and serum hemoglobin > 120 g/L: iron-depleted group)
were chosen from a group of 50 women and were given physical-performance tests, including determinations of maximum oxygen
consumption (VO,max) and ventilatory threshold. Iron status assessment included determination of hemoglobin, hematocrit, serum
ferritin, total iron-binding capacity, serum iron and transferrin saturation values. Dietary iron intake was assessed based on seven-day
food intake records written by the subjects. Physical activity level was estimated by frequency questionnaires and two-week physical
activity records were compiled daily by the subjects. Blood ferritin concentration was significantly lower in the iron-depleted group
than in the iron-sufficient group (p < 0.05). However, other variables showing iron status was not different between the groups.
There were no significant differences in body size, body composition and physical activity levels between the groups. Daily dietary
iron, total protein and animal protein intakes of the iron-sufficient group were significantly higher than those of the iron depleted
group. However, no differences were found in the amounts of dietary vitamin C and fiber between the groups. The values for VO
;max and VO,max corrected with weight or fat-free mass were not different between the groups. However, the ventilatory
threshold was significantly higher in the iron sufficient group than in the iron-depleted group. The lower ventilatory threshold in
the iron-depleted group suggests that iron depletion without anemia could diminish aerobic physical performance in young women.
In addition, a significant correlation of physical performance to serum ferritin level was shown only in the iron depleted group.
(Korean J Nutrition 35(2) : 223~228, 2002)
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St A Ed sl At FA v 20~2149 71
7] A 508& AlFe g F - v AR, W (Hof
2224 <120 g/L QAR BA) EE= A 75 ol
7, b2 A8AE AQstal, 970] A A olx Fo] H=
A B2 &2 2 Foll A Y ferritin 557} 12 pg/l o]

A9l 1099 FE 2 I 8H ferritin 57} 12 pg/l
ulgkel 119e] AR agAgo 2 JrYc).
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ko 2 HE AEEHQ Moy AN HE AF FHe ¥
A ferritin 1 pg/L7} 9 8 mge| E AFHFE Wyt
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Table 1. Variables of iron status in study groups

Iron-depleted group lron-sufficient group

Variables
n=11) n = 10)
Hemoglobin (g/dl) 1271 + 061" 13.10 + 0.96
Hematocrit (%) 39.82 + 5.29 40.10 + 2.56
Serum ferritin (ug/l) 6.29 £ 4.391 34.24 + 9.84*

Total iron-binding 33487 £ 7610  282.79 + 45.48
capacity (ug/dl)

Serum iron (pg/dl) 149.57 + 70.79

Transferrin saturation (%)  47.215 + 22.90

* 1 significantly different at p < 0.05
1) Mean + SD

173.02 + 57.98
62.72 + 26.10

Table 2. Body size and composition in study groups

Iron-depleted group lron-sufficient group

Measure
(h=11) n=10)
Body weight (kg) 5268 + 657" 5141 % 3.96
Height (cm) 16336 + 2.69 162.05 + 5.57
BMI (kg/m?) 1979 + 243 19.58 + 1.42
Percent body fat (%) 2477 + 5.02 2462 + 3.06
Fat-free mass (kg 39.38 £ 2.83 3869 = 2.50
fat mass (kg) 1330 + 4.30 1272 + 222
Waist/Hip ratio 072 + 0.04 073 + 0.04
Mid-arm circumference  254.27 + 31.70 260.2 + 25.00
(mm)
Triceps (mm) 16.14 =+ 3.95 17.03 + 3.25
Subscapula (mm) 14.03 + 3.29 1443 + 4.36
Suprailiac {mm) 16.07 £ 5.37 1748 + 4.85

* : significantly different at p < 0.05
1) Mean + SD
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Tahle 3. Factors associated with iron status in study groups

Iron-depleted group lron-sufficient group
(n=11) (n = 10)

Variables

Daily energy expenditure 2037.73 + 157.01" 2029.17 £ 127.72
{kcal/day)

Physical activity score 1460.36 £ 91.44 1433.01 + 103.54

Dietary intake
Iron (mg/d) 921+ 297 1149+ 7.63*
Vitamin C (mg/d) 67.30 + 28.85 78.44 + 37.07
Vitamin A (RE/d) 7135 =+ 3183 849.02 + 281.30
Total protein 69.40 + 20.43 109.60 + 40.21**
Animal protein (g/d) 3415+ 1036 53.79 £ 20.74**
Dietary fiber (g/d) 492 + 211 497+ 133

Iron absorbed (mg/d) 109 + 0.69 086 £ 0.36

e B uZADNA 9 mg/day, FE FEIDNA
11 mg/day& BAEH ol A7 2 JFALF
oA AR 16 mgrtt 433 viEd FX A4 49 F
HE MHHE olAx TS By Foh 1Y 55
A g el de GART F7H A AP F 4
Hgo] w3 o AAE 53 BAHE FEIPLEIE A
off u]3] Folxl Ao Algdrt.
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Table 4. Physical performance variables in two study groups

Iron-depleted group lron-sufficient group

* : significantly different at p < 0.05
** : significantly different at p < 0.01
1) Mean + SD

Variables
(n=11) (n = 10}

VO, max(l/min) 1.72 £ 0.24" 1.73 + 0.24
VO,max by weight 33.05 + 4.7 33.75 + 3.73
(ml/kg/min)
VO,max by fat-free mass 39.44 + 5.63 3851 + 6.07
(ml/kg/min)
VO,max at ventilatory 62.76 + 6.24 68.6 + 4.30*
threshold®

1) Mean * SD

2) Oxygen consumption expressed as a percentage of VO,max at
ventilatory threshold
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Table 5. Significant correlation coefficient between physical peformance and serum iron status and anthropometry in two study groups

VO, at ventilatory threshold

VO,max VO,max by weight VO,max by fat free mass % of VO,max)”
Iron-depleted group
Serum ferritin 0.63727+
Iron-sufficient group
Body weight 0.5541*
Percent body fat 0.7236** 0.6855**
Fat mass 0.77271%** 0.5879*

1) Oxygen consumption expressed as a percentage of VO,max at ventilatory threshold.

2) Pearson's correlation coefficient
*:p <005, *:p <0.01, **:p <0.001
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