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Eating Pattern, Weight Control Behavior and Nutritional
Status in High Level Female Gymnasts

Cho, Seong Suk - Kim, Kyung Won - Woo, Soon Im - Kim, Jung Hee
Lee, Min June* - Kim, Jung Hyun*

Department of Nutrition, College of Natural Science, Seoul Women's University, Seoul 139-774, Korea

Food and Nutrition Research Institute,® Yonsei University, Seoul 120-749, Korea

ABSTRACT

This study was conducted with 20 female gymnasts and 23 age-matched controls to examine eating pattern, weight contol
behavior and nutritional status. Most gymnasts(95.0%) reported that they used weight-control methods, while relatively few
age-matched controls employed these methods. These methods included sauna(95.0%), food restriction(90.0%), excess exercise
(70.0%), laxative abuse(10%) and use of diet pills(10%). Gymnasts had significantly(p <{0.05) lower scores for starernents related
to ‘sneaking food', 'vomiting after overeating', showing more negative cating behavior than age-matched controls. Energy
intake of gymnasts was 968.9+421 4kcal while energy expenditure was 2,091.4+ 361kcal, showing negative energy balance( -
1,122.5+534.6kcal). Female gymnasts consumed less than 70% of the RDA for protein, calcium, iron, vitamin A, thiamin,
riboflavin and niacin, which reflects their low energy intake. The average intakes of calcium, iron, vitamin A, thiamin, riboflavin
and niacin did not meet the recommended dietary allowances for their age groups. Adolescent athletes who train vigorously
and consume a low-energy diet may be cxposed to an increase in potential health risks. Therefore, individuals who advise
athletic adolescents regarding training and dietary habits necd to emphasize the importance of consuming an appropriate
energy intake to support performance as well as growth and development. The sports nutritionist is in a position to convey
such information to coaches, physicians, parents and to the athletes themselves. (Korean J Nutrition 32(1) : 40~49, 1999)

KEY WORDS : female gymnasts - eating pattern - weight control behavior - nutridonal status - negative eating behavior.
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Table 1. Age, anthropometric values and related index of subjects
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1. YA £

2 @Fo] Belg oAE APT(AAARAS) 208

Controls(n=23)"

Gymnasts(n=20)

Variable
Mean+5D Range Mean+5D Range

Age(years) 152+ 1.8 120- 170 15.441.8 12.0~ 180
Height(crm) 158.74 3.9%++ 150.9-167.6 149.8+7.2 130.5-161.9
Weight(kg) 56.0% 8.1%*+ 45.0- 70.4 42.1+7.0 25.5—- 533
Body mass indextkg/m?) 22,14 2.6%** 180 -275 16.6+1.8 149- 220
Skinfold thickness(mm)

Subscapular 17.94 6.2%% 10.6- 346 6716 3.9- 104

Suprailiac 2471 B.9** 154 —42.1 6.9+3.0 3.0- 139

Triceps 21.91% 5.4+ 15.0- 33.6 79126 27- 134

Thigh 29.0+ 6.5% 18.4 -40.6 11.7+4.4 4.0- 190

Sum® 93.420.9%* 64.7-136.8 33.1+£99 13.6- 49.7
Body fat(%) 31.2% 620 23.0- 46.9 13.9+37 57- 200
Fat weight(kg) 17.81 5.4%%+ 104- 277 6.1+2.3 1.5- 10.2
Lean body weighttkg)® 383+ 44 30.8- 47.7 36.0+£4.9 240- 43.1

1) Number of subjects

3) Leg length=height-sitting height

5) Body fat(%) is calculated by equation of Slaught and Lohman
0 <0.01, *** p<0.001

2) SD=standard deviation
4) Sum of subscapular, suprailiac, triceps and thigh
6) Lean body weight=body weight-fat weight
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Table 2. Frequency and reasons of pathogenic weight control be- nna
haviors in controls and gymnasts Behavior” Controls Gymnasts
Controls ~ Gymnasts Mean®+5D Mean+5D
Number"(%) Number"(%) Scales”
Experience of Yes 7 (30.4) 19 (95.0) Emotions associaled with food 4.0+0.6 4.0x0.6
weight control  No 13 (56.5) 0 (0 Controlled by food 3.7+0.7 3.5£0.8
No response 3 (13.0) 1 (5.0) Thinking about food 3.34+08 3.3+08
Methods Food restriction 7 (30.4) 18 (90.0) Positive eating habits 2.7%1.1 23+06
Sauna 1(43) 19 (95.0) Sneaking food 4.640.7% 38+08
Excess exercise 4 (17.4) 14 (70.0) Overeating slightly 4.9+0.3 4.7+0.8
Diuretics 0 O 1 (5.0) Bingeing 39+1.0 4.1+11
Diet pills 0 O 2 (10.0) Single items
Laxatives 0 () 2 (10.0) Vomiting after overeating 32407 3.54+0.8
Vomiting 0 0 150 Eating pattems in 32410 3.54+1.1
Others 0 o 0O opposition to beliefs
On dieting Yes 4174 17 (85.0) Laxative§ taken after 5.0:20.24 49408
{food No 18 (78.3) 1 5.0 overeating
resriction)  No response | @3 2q0g 2 Duuretics ken afier 50402 47409
Reasons Exercises 0 13 (65.0) overeating
. ' Compulsive eater, self-label 39+09 43=x1.2
Coaches and trainers 0 O 15 (75.0) .
Diets 4.3=1.0%* 26x1.1
Judges 0 T (5.0
Parents Other people concerned 37114 30410
a'ren o 0 © 160 about eating habits = R
Friends and fellows z2 @7 2 (10.0) Average” 38204 3.7=05
Appearances 2 @®7) T 6.0 1) The eating pattern questionnaire conlains 37 statements organ-
Others 0 (0 ) ized into seven behavioral scales and seven single items
1) Numbers are over 100% because multiple responses were per- 2) Mean 50 of 137 items **p < 0.01, **p<0.001
mitted 3) Maximum possible score is 5
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Table 4. Nutrient intakes and percentage of recommended dietary allowances of subjects

Controls Gymnasts
Mean+5D % RDA Mean£ 5D % RDA
Energy kcal/day 1611.2£293.5%+ 79.0% 147+ 968.91+421.2 47.0£204
kcal/kg of BW 2944+ 6.5* 23.7x 105
Protein g/day 43.84+ 11.5%* 749+L 17.9%= 308 140 47.3+£22.0
gkg of BW 09+ 0.2 08+ 0.4
Animal(%) 37.84% 12.2% 526+ 146
Plant(%) 622+ 12.2%** 46.5+ 14.7
CHO: Protein: Fat 74.8:14.2:11.1 70.9:15.3:13.3
Calcium g/day 325.8+105.0 49.5+ 43.6 337.5+£197.8 4294254
Animal(%) 50.14 14.7%+* 67.7x 13.1
Plant(%) 49.6+ 143%* 31.0+ 13.2
Iron mg/day 9.3+ 33w 52.0% 18.0%+* 52+t 26 28.8+14.6
Animal(%) 246 7.3%# 36.3+ 107
Plant(%) 76. 1L 6.6 649+ 10.2
Vitamin A(RE) 298411144 43.0+ 161 2645+117.6 3774175
Vitarnin Bi(mg) 0.9+ 0.3%** 81.2% 29.6%** 05 03 49.2+24.7
mg/1000kcal 05 01 06t 1.2
Vitamin By(mg) 1.1+ 0.2% 81.3+ 20.8* 08+ 04 64.9+31.8
mg/1000kcal 0.7+ 0* 09+ 0.2
Niacin(mg) 114 3.6%%* 88.2+ 27.8%% 6.5+ 3.3 49.6+257
mg/1000kcal 70+ 15 69+ 2.2
Vitamin C(mg) 105.6+ 78.0 196.8+143.0 91.6+ 65.7 160.7£95.0
Abbreviation : CHO ; Carbohydrate RDA ; Recommended dietary allowances BW ; Body weight

*p<0.05, *p<0.01, **p<0.001
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Table 5. Distribution of subjects by percentage of Recommended Dietary Allowances of subjects

Total Controls Gymnasts
50< 675 - <100 50< 675 - <100 50< 87 - <100 x
505 - <67 2100 505 - <67 z100 50 - <67 2100

Energy  13"(30.2)% 11(25.6) 17(39.5) 2( 4.7) 6(26.1) 15(65.2) 2(8.7) 13(65.0) 4(20.0) 3(15.0) 22,84+
Protein 14(32.6) 10(23.0) 17(39.5) 2(47) 2(87) 6(26.1) 13(56.5) 2( 8.7) 12(60.0) 420.0) 4(20.0) 14.2%%x
Calcium  29(67.4) 9(20.9) 4(9.3) 1(2.3)15(65.2) 7(30.4) 1( 4.3) 14(70.0) 2(10.0) 4(20.0) 76
Iron 28(65.1) 1125.6)  4( 9.3) 11(47.8) 8(34.8) 4(17.4) 17(85.0) 3(15.0) 7.4*
Vitimin A 28(65.1) 14(32.6)  1( 2.3) 14(60.9) 9(39.1 14(70.0) 5(25.0) 1( 5.0) 1.9
Vitamin By 13(30.0) 12Q27.9) 12027.9) 6(14.0) 3(13.0) 6(26.1) 9(39.1) 5(21.7) 10(50.0) 6(30.0) 3(15.0) 1(5.0) 9.3*
Vitamin B, 11(25.6) 5(11.6) 21(48.8) 6(14.0) 2( 87) 3(13.0) 14609) 4(17.4) 9@5.0) 2000) 7350 20100) 75
Niacin 227.9)  9(20.9) 13(30.2) 9(20.9) 1(4.3) 6(26.1) 8(34.8) 8(34.8) 11(55.0) 3(150) 525.0) 1(50 15.3*
Vitamin € 2( 4.7)  5011.6)  7(16.3) 29(67.4) 1( 43) 4(17.4) 3(13.0) 1565.2) 1( 500 1( 50 4(20.0) 14700) 16

1) Number of subjects 2) % of subjects
A AP 28.8%ET HrdFoZ =drh(p<0.001).
AU T8 FUoEREH 4T 2iued 48Tl 363
%=X TR 24.6%ET Feljdo=m l'1,‘}'1:]-(p<0.001).
Azd7Ee] 28 43 Eo] dR2TEY w2 Pt &
SkH(p<0.05).

HlEtRl Ae] AH e dzaa APT0d foHd &
ol WA st A o AN SL 2, 2E
T Zh7t 43.0%. 87.7%°130t. ¥IEk] By(p<0.001), Hl&t
9 B.(p<0.01), Helebil(p<0.001) 9] A2 tlz7-¢]
HETRT feojd oz goton A%FD vluged d
FHEL UFT2 o 80%. AL 0~60%=24 53] 4
oA 22 ez ZAEAT 53 ¥ET B, vEd
B, volobilE ol qx] diate} fede] glon® ofulx] 4
HeEa Bjdlel A4a) ¥ A%EE F oA 43
Zo 2A%e A2 B dpiiidatEe] €% 1,000
keald AHE o8 Y¥4 AFHFEE E4stglen vjgt
7 B, AHFE 7T 7l zbolrk ARATH(p<0.01) HiE
7 Bt ttolobal & T bl fr)H el Aol7t gl H)
FJr‘ﬂ Ce vzt A48Tl f43121 alolrt g1 +

T AgERnt Ao sokvt. A g HE
‘?l A8 HANEE 50% wIHel iRk vlSe] d=T
60.9%. 2T 70.0%°IQA L, HIET By HIER] B, o]
ofale HaT-e AT 67% o1 100% mIvt 4
AR Be v A2 AFFY 50% vwe = 43
BlaL Qe didA)t B Aoz ZAMEAC vE Cs
2o APl {g3Fe] 100% ©18-S Adshs tid
9] v)&o] 242} 65 2%, T10.0% 24 =4 ARSI

5. LA BETL QYA 24T
AA 25 gt o= 2)Fel] e ZAZ3He Table 6

*p<0.05, ***p<0.001

Table 6. Mean energy balance and physical activity levels

Controls Gymnasts
Mean=+5D Mean=+5SD
Energy
s 2+ Gk 5+ .
intakes(kcal/day) 1611.22293.5 956.5+430.9

Energy expenditure

2339.3+341.8% 2091.4x+316.1

(kcal/day)
Energy expenditure
+ Kok . + .
(kcalfkg of body weight) 413+ 1.2 498+ 1.5
Energy balance
~728.1£494.8" - 1122.5+534.
(kcal/day)” 728.11£494.8 1122.5+534.6
Energy balance o
~12. -26.1+ 10.
(kcalkg of body weight) 124+ 71 26.1% 104
Activity(min/day)
Sleep 49234 76.71%+ 56281 464
Physical activity(min/day)
Very light 307.81129.0% 3163+ 81.8
Light 81.71£62 5% 2048+ 84.5
Moderate 167.6104.5 112.0+£100.7
Hard 83.576.4%* 256.7+132.0
Very hard 0 0

1) Energy balance=energy intake-energy expenditure
**n<0.01, ***p<0.001

o geor, T 19 9R] 463 2.339.31341.8
kealZA 879 2,091.42316. 1kcal v} foH o2 =
%o (p<0.01), FAFF AA Lv|FE AgTe] =
THU} foAH 07 =9 (p<0.001). AUA FHL Lot
B7] $jgte] 1R v A FRe Aelg ZAG A
3} DRI -~728.1+494.8keal, 4P TL -1,1225+
534.6kcal®] &9 oz FE& Y2 (p<0.01) A

F olx] FEL HEF - 12447 1keal, AT -26.1
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