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A Behavior-Modification Approaches to Improved Exercise Performance
for Athletes Through the Multiple Nutritional Counseling

Chang, Moonkyoung - Ahn, Changsik* - Park, Sunmin®
Department of Food and Nutrition, Sports Science,* Hoseo University, Asan 395-500, Korea

ABSTRACT

Management of nutrient intakes through behavior-modification can be impottant for improving exercise performance in athletes.
The purpose of this study was to determine the effectiveness of nutritional counseling for improving exercise performance capability
in athletes. The subjects were seven golers and fourteen ju-de athletes from Hoseo university, and they have not received
professional help from dieticians. Prior to a nutritional counseling, their dietary intakes, lifestyles and dietary habits were evaluated.
Nautritional counseling sessions were conducted by a trained dietician every 2 - 3 weeks for 3— 4 month. After b counseling sessions,
nutrient intakes, lifestyle and dietary habits were re-evaluated. Exercise performance capability was measured by maximal exercise
stress test using treadmills. Individual data were assessed as quality index. The lower quality index represents the better nutritional
status. The common dietary and lifestyle problems were overeating, binging, overeating, snacking and drinking alcohol prior to the
nutritional counseling. After counseling sessions, the quality index of dietary habits seemed to decrease, especially in ju-do athletes,
representing nutritional problems were resolved. Body fat and body mass index decreased in ju-do athletes, but not in golfers. Both
athletes have shown to increase oxygen uptake at anaerobic threshold and maximal oxygen uptake status, which represented that
the athledc performance capacity was improved after counseling sessions. Their respiratory guotients were decreased. In conclusion,
nutritional counseling sessions over five times are an effective and efficient approach to change dietary habits to improve exercise
performance capacity. Furthermore, clients can have good dietary habits and leam how to manage muscle strength by behavior
modification through muldple nutritonal counseling sessions, (Korean J Nutrition 34(1} : 79~ 88, 2001)

KEY WORDS: exercise performance, behavior-modification, multiple nutritional counseling sessions.
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Table 1. Categories of Dietary habits and anthropometric measure-
ments quality index
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Table 2. Categories of nutrient quality index

Nulrient Categories Score
Categories Score 91 - 110% 0
Dietary habits e Energy(% of RDA") 70-90%, 111 - 1
Binges - QOvereat ne 0 < 70%, > 150% 2
yes 1 91 -110% 0
Lean meat or Highly nutritious 0 Protein(% of RDA) 70-90%, 111 - 1
foods
i 70%, > 150% 2
Kinds of eat-out Salted foods or High-fat foods 3 < 140# 2>0 = - 0
Salted and High-fat foods 2 ’
¥ P Protein(% of Energy) 10-13%, 21-25% 1
ow-calories, high-vitamins or
Daily products 0 < 10%, > 25% 2
. OO
Kinds of snacks High-carbohydrate or High- 1 =20% 0
protein Fat{% of Energy) 21-25% 1
High-fat or Sugary foods 2 > 25% 2
Snacks, < 1 times 0 61-65% 0
High-fat foods, 2 -3 times 1 Carbohydrate(% of Energy) 55-60%, 66-70% 1
Drinking alcohol = 4 times 2 < 55%, > 70% 2
. <1 bottles(360ml) 0 > 20g 0
Dr.:nklng alcehol: 1-2 bottles(360ml) 1 Fiber(g) 10-20g 1
SojulAmount}
> 2 bottles(360ml) 2 < 10g 2
Kinds of selected  L€2N Meat or Highly nutritious 0 < 240mg 0
foods Cholesterol(mg) 240 - 320mg 1
Foods during Salted foods or High-fat foods 1 > 320mg 2
Drinking alcohol Saited and high-fat foods 2 Vitamin By, Vitamin C, Niacin, > 100% 0
Anthropometric measurements - Pantothenic acid, Vitamin A, lron, 75 -99% 1
N 20 - 23kg/m " 0 VitaminB,, Calcium, Phosphorus, < 75% 2
BMI 15-19, 24-30kg/m 1 Magnesium(%of RDA} °
<15, > kg/m’ 2 > 2000 0
12-21mm 0 Potassium(msg) 1500 - 1999 i
Body fat® 8—-11mm, 22 - 29mm 1 < 1500 2
- — < :mm, > 29mm2 2 < 2400mg 0
1) Body Mass Index = body weight(kgy/{height(m)}*. . B
2) Two-Sites Skinfold Measurements; Sum of triceps and subscap- Sodium{me) 2400 - 3000mg !
ular skinfold. > 3000rmg 2
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1) Recommended Daily Allowance for individual clients.
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Table 3. Population and anthropometric characteristics of athletes

Characteristics Colfers(n == 7} Judo-athletes(n = 9}

Agelyear) 223 £ 26" 200+ 1.2
Height{cm) 174.2 + 3.4 1750 + 6.1
Weightikg) 69.6 = 6.9 876 + 17.3
ldeal body weight(kg)” 66.8 = 3.1 67.5 = 55
BMItkg/m™y” 23.0 + 2.2 285 + 47

1) Mean + standard deviation.

2) Ideal Body Weight = {height{cm)-100} X 0.9.

3) BMI: Body Mass Index = body weight(kg)/{heightim)}.

4) Two-Sites Skinfold Measurements; Sum of triceps and subscapu-
lar skinfold.
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Table 4. Comparison of dietary habit modification between pre- and post- multiple nutritional counseling for athletes

, . Golfers Judo-athletes
Dietary habits
Pre—(n=7) Post—(n = 6) Pre—(n=9) Past-(n = 9)
Binges - overeat(%) 100" 40° 92.9 75
Eat outper week) 1.4 + 7.7" 11.9+79 103 = 6.9 59+ 75
"Kinds of eat outiscore) T 1.2+ 11 09 £09 08+ 07
' Stew, Regular meal 306 300 16.9 T
Soup(Ribsoup, Seollong soup} 16.9 200 13.6 14.0
Kinds Fatty meat(Belly) 56 5.0 203 6.7
of Lean meat(Lion) 5.0 5.0 6.8 18.3
eat out  Traditional korean meal 5.6 15.0 3.4 6.7
(%) Fast foods 17.0 150 10.2 100
Noodles{Chajangmyon) 11.1 5.6 16.9 13.3
Chinese style meal 5.6 0 6.8 10.0
. Snack{per week) 36+17 3.7 £ 11 47 + 4.2 40+ 41
" Kinds of snackscore) 13+ 05 0.8 * 0.5° 18+ 06 T o
T 7 5 T
Kinds Soft drinks, Monosaccharides 13.3 5.6 227 2.3
Ofk Ramyon, Fried foods 12.6 5.6 409 15.9
“ey  Daily products 13.6 278 45 136
Fruits, Vegetables, Juices 27.3 33.0 22,7 3186
Frequency of drinking alcohol(per week) 14 £ 27 09 x 1. 3217 04 = 0.2
Amounts of alcohol at oncelbottles) 1.1+ 09 08 +03 32+09 1.1+ 06
Dietary Habit score” 101 £33 9.0 £ 2.1 94+ 25 55+ 197
Knowledge score 1.7 +22 150 + 1.6” 119 =27 13.5 + 144

1) Percentage of clients with overeat - binges.

2) Post-values for clients were significantly different from the pre-values at o = 0.1,

3} Mean £ standard deviation.

4) Percentage of counts of selected foods from total number of selected foods.

5) Post-values for clients were significantly different from the pre-values at o = (1.05.

6) Percentage of counts of selected snacks from total number of selected snacks.

7} Sum of each quality index of overeat, binges, eat out, snack, high fat food intakes, instant food intakes and drinking alcohol.
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Table 5. Comparisons of nutrient intakes by food frequency method between pre- and post- multiple nutritional counseling for golfers

Nutrients Golfers Judo-athletes
pre—(n=7) post—-(n=7) pre—-(n=9) post—(n = 9)
Energylkcal) 3891 + 1815" 3674 + B646 6003 + 4696 3913 + 1291
% of RDA? 1423 + 57.6 137.4 + 341 1942 + 1558 1265 + 42.7
Proteing 1296 + 384 1158 + 30.1 989 £ 720 1512 + 1290
% of RDA 2297 + 504 2114 + 665 2217 + 959 2182 + 1624
% energy 144 + 27 130 + 19 134 + 29 137 + 6.1
Total fatig) 111+ 622 947 + 234 1599 =+ 146.3 1116 £ 612
Saturated fat(g) 216 = 71 208 + 75 349 + 421 259 £ 166
Mono-saturated fat{g) 237 + 82 210 + 95 408 + 42.1 309 + 192
Polyunsaturated fat(g) 216 £ 82 199 + 11.0 281 + 208 289 =+ 151
% energy 263 + 47 237 + 26 238 £ 93 57 + 66
Carbohydrate(g) 5089 =+ 1766 5309 + 1198 799.3 + 6756 570.5 + 164.1
% energy 560 + 92 590 + 3.8 529 + 98 583 + 119
“Alcohol(% energy) 31 & 83 44 + 58 99 + 123 s 2
Nutrient score” 203 + 41 223 + 63 235 + 5.2 200 + 122
Nutrient average” 071 £ 015 074+ 0.8 085+ 025 077 £ 021

1) Mean % standard deviation.
2) Recommended Daily Allowance for individual clients.

3) Sum of quality index of energy, protein, fat, fiber, cholesterol, vitamin A, vitamin B,, vitamin By, vitamin B, vitamin By, vitamin C, vi-
tamin €, folate, pantothenic acid, calcium, phosphorous, sodium, potassium, iron and alcohol.
4) Averaged quality index of energy, protein, fat, fiber, cholesterol, vitamin A, vitamin B,, vitamin B., vitamin By, vitamin 8y, vitamin C, vi-
tamin E, folate, pantothenic acid, calcium, phosphorous, sodium, potassium, iron and alcohol.



HEEES g%

34(1) : 79~88, 2001/85

Table 6. Comparisons of anthropometric between pre- and post- multiple nutritional counseling for athletes.

Anthropometric measurements Clolfers Judo-athletes
Pre—{n=7) Post—(n = 7) Pre—-{n=9) Post—(n= 9
Bady weightikg) 69.6 = 6.9" 684 + 69 89.4 +17.3 84.4 + 153
T Tricepstmm) 71+ 238 75129 124 + 6.2 102+ 40
Subscapularimm) 109+ 37 11.2 £33 186 + 103 148 + 6.5
Body fat(mm)® 179+ 59 16.0 + 8.6 221 + 199 16.1 + 149"
Physical-activity(kcal/kg/day) 445 + 209 433 + 2. 319 + 145 321 +180

1) Mean = standard deviation.

2} Two-Sites Skinfold Measurements: Sum of triceps and subscapular skinfold.
3} Post-values for clients were significantly different from the pre-values at ¢ = 0.1.
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o] Aaste] 775t FH-3) A2 FFe &5 59
S AU LHE 5 /Uck 2EjEE 4% PEe 58 fx
Mepo] AR HeEe] ghio & G3E A3 o]HL A=
el =28 F A= Alggr}
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WaAte]l £5%58 WstE 2(Table 7), FZ MY
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Table 7. Comparisons of performance between pre- and post- multiple nutritional counseling for athletes

. Golfers Judo-athletes
Exercise Performance
Pre-(n=7) Post—{n = 7) Pre-in=9) Post—(n=9)
Rest”
Oxygen uptake(ml/min} 360.3 + 120" 286.8 £ 147 427 £ 143 395 + 126
Oxygen uptake{mlkg/min) 52+ 16 43 £ 23 52 £ 20 47 + 10
Heart rate(number/min} 936 + 169 853 + 11.6° 724 + 103 794 + 116
Respiratory Quotient 10 £ 0.2 0.8 0.1 08 £ 0.2 08 0.1
AT]I
Oxygen uptake(m|/min) 2070 + 458 2415 £+ 707 3333 + 890 3568 =+ 641
Oxygen uptake(mlkg/min) 274 = 7.0 ns £ 99 334 £ 55 388 = 7.2
Heart rate{number/min) 1447 + 229 143.2 = 26.0 1434 + 141 1511 = 176
Respiratory Quotient 09 + 0.1 08 =+ 017 20 + 0.2 08 £ 005
Max”
Oxygen uptake(ml/min) 3752 + 5857 4181 =+ 2404 4898 <+ 788 4956 £ 574
Oxygen uptake(ml/kg/min) 540 + 6.6 616 £+ 47 552 = 43 597 £ 75
Heart rate(number/min} 2001 + 839 1972 + 5.8 185.7 £ 103 186.6 + 9.1
Respiratory Quotient 1.7 £ 04 1.0 £ 041 1.2 £ 03 1.0 + 003

1) Mean =+ standard deviation.
3) Anaerobic Threshold.

2) Resting status.
4) Maximal oxygen uptake.

5) Post-values for clients were significantly different from the pre-values at & = 0.05.
6) Post-values for clients were significantly different from the pre-values at o = 0.1.

ARl ke £9 40~50ml/kgs WERT, EAHF
o) ASE 9% 60~80ml/kgE Vehl=d Ao a4 A
#H 5ol FETE Z/Y MEE d A 87HE F
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@ ojH @ A TRAFU fFE A5 EFAAN 99

T F 255 St 2L Uiz, ARl
Sold g Hube g go] St BaRPe dA
s A= WEhAIT

Fughed xS 45 F4 AHg T 4R 3
Eofl A gade £0.8+01, 08 £0.12 ik BE
& vehfol, 5% of Ae] olgo] F7HE AL Yy
wrh Hd) Akl A3 AElelME 11 = 0.161M 1.0+ 0.1
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sted 25 A o83l A9 ] THE ZAHY F dvke
Ag onghct. 3F qELo] 0.8 FRTE A
o AW ol&sh= Aol TF mEHgol 1.04 7
FE @532 A ged ojgdches A& vEhIth
nas e JEdE F v EeE Ao ol §x
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