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ABSTRACT

Objectives: Weight control practices are common in combat sport athletes. This study
was performed to examine nutrient intakes of male college combat sport athletes
(tackwondo, boxing, judo) by weight control (WC) status.

Methods: Subjects were male combat sport athletes (n=90) from colleges in Gyeong-
gi Province. Survey was conducted during 2016. Questionnaire included general
characteristics, weight control, and dietary intakes during the period of training, weight
control, weigh-in ~ before competition and between competitions. Subjects were grouped
into high- and normal WC groups. T-test, y*-test, Fisher’s exact test and ANCOVA
were used to analyze the data.

Results: During training, energy intake was 75.4% of EER and C:P:F ratio was
57.5:13.9:28.7. Tron and zinc intakes were different by WC groups (p<0.05). During
weight control, energy intake was 44.7% of EER in normal WC and 30.5% in high
WC group (p<0.05). C:P:F ratio was 69:11.1:19.5, and ratio from protein and fat was
lower in the high WC group (p<0.05). Most nutrient intakes during weight control were
less than 50% of 2015 KDRIs (RNI or Al), and intakes including thiamin (p<0.01),
vitamin A, riboflavin, niacin, folate, calcium, potassium and zinc (p<0.05) were
significantly lower in the high WC. Energy intake after weighing before the
competition was 1,315 kcal, and energy (kcal’kg BW, p<0.05) and carbohydrate intakes
(g’kg BW, p<0.01) were significantly higher in the high WC group. Energy intake
between competitions was 691.1 kcal, with no difference by the WC group.

Conclusions: Nutrients intakes of combat sport athletes were inadequate. Dietary
intakes during weight control were much below than the KDRIs, especially in the high
WC group. It is needed to develop nutrition education programs for combat sport
athletes to avoid severe energy restrictions and to apply specific dietary guides to each
period of training and weight control.
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Table 1. General characteristics of the study subjects
Weight control status
) Total (% loss of body weight)
Y | tory®
arioples (n=90) < 5% of body weight > 5% of body weight orx
(n=23) (n=67)
Age (years) 19.7+0.1" 19.8+£0.3 19.7£0.2 -0.4
Height (cm) 177.7£0.7 180.2£1.3 176.9+0.8 —2.2%
Weight (k) 73.6+£1.2 81.0£2.1 71.1£1.3 3.9k
Body Mass Index (kg/m?) 23.3+0.3 256006 22.7+0.4 =3.1%*
Magnitude of weight reduction (kg) 51+0.2 3.0x02 58+0.2 11.7%%%
Length of weight reduction (days) 10.6 £ 0.5 7.7£1.1 11.6+0.6 3.2
Type of sports
Taekwondo 50 (55.6)? 12 (562.2) 38 (56.7) 6.0
Boxing 18 (20.0) 4(17.3) 14 (20.9)
Judo 22 (24.4) 7 (30.4) 15 (22.3)

* P<0.05, **; P<0.01, ***; P<0.001
1) Mean £ SE, 2) n (%), 3) t value by ttest or ¥ value by ytest
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Table 2. Energy and nutrients intakes during training period by the weight control status
Weight Control Status
) Total (% loss of body weight) .
Variables F
(n=90) < 5% of body weight > 5% of body weight
(n=23) (n=67)

Energy (kcal) 1,974.1 +£100.6% 2,051.4+£149.4 1,947.6 £125.4 0.27
(%EER)" ( 75.4%) ( 78.6%) ( 74.3%)

Energy (kcal/kg BW)? 273+ 14 261+ 23 278+ 1.7 0.08

Carbohydrate (g) 2691+ 11.2 268.1x 19.8 2695+ 135 0.86

Carbohydrate (g/kg BW)® 3.7t 02 34+ 03 39+ 02 0.78

Protein (Q) 691+ 4.1 670t 6.3 698+ 5.1 0.63
(%RNI™ (106.3%) (103.1%) (107.4%)

Protein (g/kg BW) 1.0+ 01 09+ 0.1 1.0+ 0.1 0.01

Lipid () 61.8+ 4.9 610t 6.3 620t 6.2 0.85

Lipid (g/kg BW) 09+ 01 1.0+ 0.1 09+ 0.1 0.14

C:P:F ratio®

Carbohydrate (%) 575+ 1.1 540+ 24 586t 1.3 1.42

Protein (%) 139+ 05 146+ 1.3 13.7+ 05 0.32

Fat (%) 287+ 1.0 3156+ 18 278+ 1.1 1.22

Vitamin A (ug RE) 526.7+ 38.6 5165+ 67.2 5302+ 46.7 0.81
(%RNI) ( 65.1%) ( 64.1%) ( 65.5%)

Vitamin D (ug) 54+ 09 82+ 26 45+ 0.7 1.85
(%Al ( 54.4%) ( 82.3%) ( 44.8%)

Vitamin E (mg) 167+ 1.1 194+ 25 1568+ 1.2 0.28
(%Al) (141.6%) (163.3%) (134.2%)

Vitamin C (mg) 631+ 54 647+ 11.7 625+ 6.1 0.53
(%RNI) ( 62.5%) ( 64.4%) ( 61.9%)

Thiamin (mg) 1.3+ 0.1 1.3+ 0.1 1.3+ 0.1 1.04
(%RNI) (106.5%) (106.9%) (106.4%)

Riboflavin (Mg) 1.0+ 0.1 1.0+ 0.1 1.1+ 0.1 1.38
(%RNI) ( 68.3%) ( 65.9%) ( 69.2%)

Niacin (mg) 170 1.1 188+ 22 164+ 1.3 0.07
(%RNI) (105.2%) (116.4%) (101.3%)

Vitarmin B, (MQ) 1.4+ 0.1 1.5+ 0.2 1.4+ 0.1 0.07
(%RNI) ( 95.6%) ( 97.9%) ( 94.8%)

Folate (ug) 3492+ 18.7 3325+ 348 3560+ 222 2.37
(%RNI) ( 87.3%) ( 83.1%) ( 88.7%)

Calcium (mg) 3422+ 49.0 271.7+ 40.6 366.5+ 64.1 2,17
(%RNI) ( 41.8%) ( 33.4%) ( 44.7%)

Sodium (Mmg) 3,448.3 £ 250.2 3,0145+316.6 3,697.2+317.2 3.04
(%IG)" (172.4%) (150.7%) (179.9%)

Potassium (mg) 2,021.8+103.7 1,993.0£210.2 2,031.7£120.1 2.48
(%A]) ( 57.8%) ( 56.9%) ( 58.0%)

Iron (MQ) 129+ 13.0 99+ 09 140+ 1.3 6.67*
(%RNI) (121.5%) ( 94.0%) (130.9%)

Zinc (Mg) 87+ 04 7.7+ 08 9.1+ 04 4.52%
(%RNI) ( 87.4%) (77.1%) ( 91.0%)

* P<0.05

1) Estimated Energy Requirements, 2) kcalkg body weight, 3) g/kg body weight, 4) Recommmended Nufrient Intake, 5) Ratfio of
energy infake, 6) Adequate Infake, 7) Intfake Goal, 8) Mean = SE, 9) F value by analysis of covariance (covariate: weight, height).
For variables analyzed by kg/body weight, only height was used as a covariate.
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Table 3. Energy and nutrients Intakes during weight control period by the weight control status

Weight Control Status

Total (% loss of body weight)
Variables F?)
(n=90) < 5% of bodly weight > 5% of body weight
(n=23) (n=67)

Energy (keal) 891.8+ 60.2° 1,165.8+142.4 797.7+ 61.08 10.26*
(%EER)" ( 34.1%) ( 44.7%) ( 30.5%)

Energy (kcalikg BW)? 125+ 0.9 145+ 1.8 118+ 1.0 3.46

Carbohydrate (g) 1452+ 9.4 1755+ 21.0 1348+t 10.2 5.03*

Carbohydrate (g/kg BW)? 20+ 0.1 22+ 03 20+ 02 0.94

Protein (Q) 27.6x 24 396+ 58 235+ 23 13.03**
(9%RNIJ? ( 42.4%) ( 60.9%) ( 36.1%)

Profein (g/kg BW) 04+ 00 05+ 0.1 04+ 00 5.48%

Lipid (Q) 21,6+ 20 324+ 5.1 179+ 1.8 14.10%*

Lipid (g/kg BW) 03+ 00 04+ 0.1 03+ 0.0 7.84%*

C:P:F ratio®

Carbohydrate (%) 6.0t 1.8 632+ 3.3 709+ 2.1 4.07

Protein (%) 111+ 06 126+ 1.0 106+ 0.7 4.21%

Fat (%) 1956+ 13 240+ 25 179 14 5.91%*

Vitamin A (ug RE) 2360+ 233 3027+ 53.3 2132+ 25.1 4.34%
(%RNI) ( 29.2%) ( 37.6%) ( 26.4%)

Vitamin D (uQ) 1.3+ 0.2 1.6t 05 1.2+ 0.2 0.96
(%AN ( 13.2%) ( 16.3%) (12.2%)

Vitamin E (mg) 58+ 07 82+ 21 50x 05 4.79*
(%A]) ( 49.0%) ( 68.6%) ( 42.2%)

Vitamin C (mQ) 322t 38 403+ 7.1 204+ 45 1.37
(9%RNI) ( 31.9%) ( 39.8%) ( 29.1%)

Thiomin (Mg) 05+ 00 09+ 0.1 04+ 00 18.14%*
(%RNI) ( 45.3%) ( 72.9%) (35.8%)

Riboflavin (mg) 05+ 00 0.7+ 0.1 04+ 00 10.47*
(%RNI) ( 32.1%) ( 46.3%) ( 27.2%)

Niacin (mg) 61+ 06 9.4+ 1.5 49+ 05 11.62*
(%RNI) ( 37.8%) ( 58.5%) ( 30.7%)

Vitamin B, (mg) 0.7+ 0.1 09+ 0.1 0.6t 0.1 2.77
(%RNI) ( 46.9%) ( 59.0%) ( 42.8%)

Folate (uQ) 1645+ 13.6 2248+ 33.8 143.7+ 13.3 8.65*%
(%RNI) ( 41.1%) ( 56.2%) ( 35.9%)

Calcium (mg) 2162+ 23.6 270.8+ 51.8 197.4+213.7 4.22%
(%RNI) ( 26.6%) ( 33.4%) ( 24.3%)

Sodium (mgQ) 1,286.1 £133.6 1,768.9 £262.7 1,120.4 £ 151.1 6.51*
(%IG)" ( 64.3%) ( 88.4%) ( 56.0%)

Potassium (mgQ) 1,078.6 96.8 1,352.4£185.9 9845+111.8 4.43*
(%Al) ( 30.8%) ( 38.6%) (28.1%)

Iron (MQ) 133 1.9 149+ 3.1 127+ 24 0.14
(%RNI) (122.5%) (147.9%) (113.8%)

Zinc (MQ) 42+ 03 58+ 0.7 3.7+ 04 10.18*
(%RNI) ( 42.0%) ( 58.1%) ( 36.6%)

* P<0.05, **: P<0.01

1) Estimated Energy Requirements, 2) kcalkg body weight, 3) g/kg body weight, 4) Recommmended Nufrient Intake, 5) Ratfio of
energy infake, 6) Adequate Infake, 7) Intfake Goal, 8) Mean = SE, 9) F value by analysis of covariance (covariate: weight, height).
For variables analyzed by kg/body weight, only height was used as a covariate.
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(Table 5). 18v Al kgd AF NUAI= 5% olshr
(13.1 kecal/kg A=)l B8 5% Z3+(19.8 kcal/kg
Al oA o)A 02 =8kt (p<0.05) . ©rskae] A%
& H 210.1 g, 5% ©|dkt2 160.5 g, 5% F It
227.1 g2 43813131 (p<0.05), A% kgd B=r3kE A3
2 3ksk v 5% o8 (2.0 g/kg AF) BT 5% =3
(3.2 keal/kg) oM Fro4 02 =JtH(p<0.01). T2 9]
AF RS sl Bt 39.4 g, A AFHHE HH 357 g
o] ar, WA} 2|7 o] A AT kgd HFHZC] 5%
olahrrel Blal 5% FrellA] WkAIRE - 7F f2l gk 2b
o]&= gllth.

7718} Z71ALelel dPdAE A et Hat ol AE 691.1
kcalellaL, 5% olsk-S- 663.1 keal, 5% &3-S 700.7
kealo] o F2]4Q1 ztoli= ofQltt. A7) 9} A 7]Ate]
o] ’r3lE o] AT H 116.0 g, @4 17.9 g, A
2 19.6 g1l 7 F7F o5 FUda] AF A o4l
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Table 4. Meal management during the period after weighing before the competition

Weight Control Status

) Total (% loss of body weight)
Variables $2
(n=%0) <5% of body weight > 5% of body weight
(n=23) n=67)
Recovery methods after weighing before the competition”
Eating foods 75 (54.37 18 (62.1) 57 (52.3) =N
Eating functional foods 9( 6.5 0( 0.0 9( 8.3
Sleep 18(13.0) 4(13.8) 14(12.8)
Adequate rest 30(21.7) 6(20.7) 24 (22.0)
Supplementing glucose 6( 4.3) 1(3.4) 5( 4.6)
Helpfulness of having a meal/food after weighing before the competition
Not at all/do not help 1(1.1) 0( 0.0 1(1.5) 3.9
Neutral 14(15.6) 6(26.1) 8(11.9)
Help/help very much 75(83.3) 17 (73.9) 58 (86.6)
Person who decide the type of a meal ofter weighing before the competition
Myself 58 (64.4) 13 (56.5) 45 (67.2) 1.6
Colleagues 5( 5.6 1(4.3) 4( 6.0
Coaches 24 (26.7) 8 (34.8) 16 (23.9)
Parents 3( 3.3 1(4.3) 2( 3.0
Foods that are good for digestion and energy after weighing before the competition”
Beverages 82(27.7) 21 (28.8) 61 (27.4) -
Porridge/Cooked rice 81 (27.4) 22(30.1) 59 (26.5)
Soup/Stew 53(17.9) 13(17.8) 40(17.9)
Fruits 60 (20.3) 15 (20.5) 45(20.2)
Others 20( 6.8) 2(2.7) 18( 8.1)

1) Multiple response, 2) n (%), 3) x2 value by Fisher's exact test
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Table 5. Infakes of energy and energy-yielding nutfrients during periods after weighing before the competition and between

competitions
Weight Control Status
. Total (% loss of body weight) .
variobles (n=90) < 5% of body weight > 5% of body weight F
(n=23) (n=67)
After weighing before the competition
Energy (kcal) 1,3150+103.0Y 1,038.4 £130.9 1,409.9 £129.2 3.70
Energy (kcal/kg BW)" 181+ 1.49 131 1.8 198+ 1.7 5.51*
Carbohydrate (Q) 2101+ 156 16056+ 18.9 2271+ 19.6 5.75%
Carbohydrate (g/kg BW)? 29+ 02 20+ 03 32+ 03 8.04%x
Protein (Q) 394+ 4.1 329+ 8.5 N7+ 47 0.69
Protfein (g/kg BW) 05+ 0.1 04+ 0.1 06+ 0.1 1.18
Lipid (Q) 357+ 39 303+ 6.2 375+ 4.8 0.90
Lipid (g/kg BW) 05+ 01 04+ 0.1 05+ 01 1.64
Between competitions

Energy (kcal) 691.1 = 545 663.1 £118.5 700.7+ 61.4 0.07
Energy (kcalkg BW) 9.6+ 08 81+ 1.4 101+ 09 0.76
Carbohydrate (Q) 1160+ 87 113.8+ 206 1168+ 94 0.22
Carbohydrate (g/kg BW) 1.6+ 0.1 1.3 0.2 1.7+ 0.1 1.20
Protein (Q) 179+ 1.9 184+ 3.4 178+ 18.1 0.23
Protein (g/kg BW) 03+ 00 02+ 00 03+ 00 0.00
Lipid (Q) 196+ 22 171+ 37 204+ 22 0.36
Lipid (g/kg BW) 03+ 00 02+ 00 03+ 00 0.47

* P<0.05, ** P<0.01

1) keal/kg body weight, 2) g/kg body weight, 3) Mean £ SE, 4) F value by analysis of covariance. (covariate: weight, height)
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