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Abstract

This study was performed to compare food consumption patterns, dietary behavior, and nutrition knowledge between
Korean professional soccer players and the non-athletic males. Data were collected from 53 soccer players working
for Korean professional soccer clubs and 44 non-athletic males, using self-administered questionnaires. There were
significant differences in food consumption frequency between two groups. Meats and eggs, fishes and shellfishes, sea
weeds were consumed more frequently by the soccer players. The frequency scores of foods rich in iron, calcium,
and protein were also higher in the soccer players compared with the non-athletes. Meanwhile, the consumption of
alcohol was more frequent in the non-athletes. As for the cooking method, the soccer players showed higher
preference for steaming/parboiling and consumed raw vegetables and fruits more frequently than the non-athletic males
(p<0.05). The average scores of soccer players on nutrition knowledge for basic nutrition and athletic nutrition were
lower than the respective values of the non-athletic males. However, the soccer players showed better eating behaviors
and dietary habits compared with non-athletic males (p <0.001). They had well-balanced, regular diet and good habits
for chronic disease prevention. No significant relationship could be observed with respect to nutrition knowledge and
nutritional behavior. Moreover, the experience of getting nutrition information did not affect either nutrition knowledge
score or nutritional habits score, except that for habits of chronic disease prevention in non-athletes. Therefore, it is
suggested that more effective and practical nutrition education program be needed for promoting healthy eating habits
and improving nutritional status in young males. (Korean J Community Nutrition 13(2): 164~175, 2008)
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Table 1. Questions on dietary behavior

Questions

Regularity of diet How many meals do you have in a day?
. Do you skip your breakfast?

. Do you have medils at regular time?

Do you have medls slowly?

. How often are you overeating ?

. Do you have snacks between medals or before sleeping?

How many meals do you have with starch and grains in a day?

. How many meails do you have side dishes with fish, meat, eggs, legumes, and tofu in a day?

. How many meails do you have side dishes with vegetables, see weeds, and mushrooms in a day?

. How often do you have fried and oil-rich foods in a day?

. How often do you have milk and dairy products?

. How often do you have fruits?

. Do you have starch(rice, bread, noodle), vegetable and side dishes with one of meat, fish, egg, bean at every meal?
. Do you have habits of prejudiced meal?

Do you eat processed or instant foods frequently?

Do you eat sweet food (cake, cookie, ice cream, honey, soft drinks) frequently?

. Do you eat salty food, salted fish, and Kimchi frequently or add salt and soy sauce at the table?
. Do you eat fresh cream, butter and pie frequently?

. Do you eat egg, fatty meat, intemal organs, and squids frequently?

. Do you eat out frequently?

. Do you drink alcohol frequently?

. How often do you exercise?

Balance of diet

Habits of chronic
disease prevention
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Table 2. Smoking, drinking, sleeping, and exercise status of
subjects

Variables Soccer Non- Total P-value
players athletes
N=53) (=44 (n=297) (2 test)
Smoking
Never 37 (70)" 15 (34) 52 (54) < 0.007%**x*
Former 2( 4 10 (23) 12(12)
Curent
1 -5pc/d 8(15) 4(9) 12(12)
6 - 10pc/d 6(11) 3(7) 9(10)
> 10 pc/d 0(0 12 (27) 12(12)
Alcohol use
None 8 (15) 0(0 8( 8) < 0.007%**
< 1 fime/mo 35 (66) 9 (20) 44 (45)
2 -4fimesmo  10(19) 20 (46) 30(31)
2 — 4 times/wk 0(0 15 (34) 15 (16)
Sleeping
<éhrs 0(0 23 (52) 23 (24) < 0.001%*#**
7 -8hrs 33 (62) 20 (46) 53 (54)
>9hrs 20 (38) 1(2) 21 (22)
Exercise
strenuous
> 1 times/d 51 (96) 4(9) 55(57) < 0.007%**
3-4 times/wk 1(2) 10 (23) 1an
1-2 times/wk 0(0 14 (32) 14 (14)
seldom 1(2) 16 (36) 17 (18)
moderate
> 1 times/d 38 (72) 6(14) 44 (45) < 0.007***
3-4 times/wk 10(19) 14 (32) 24 (25)
1-2 times/wk 2( 4 8(18) 10 (10)
seldom 3( 9 16 (36) 19 (20)
light
> 1 fimes/d 42 (79) 12 (27) 54 (56) NS
3 — 4 times/wk 4( 8) 6(14) 10(10)
1 — 2 fimes/wk 4( 8) 5(11) 9(9
seldom 3( 9) 21 (48) 24 (25)

1) Number of subject (%)
NS; Noft significant at o = 0.05
* p < 0.05 **: p<0.01, ** p<0.001
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Table 3. Preference and eating frequency according fo food
tastes
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Table 4. Preference and eating frequency according to cooking
methods

Tastes Soccer Non- Total P-value Variobles Soccer Non- Total P-value
players athletes players  athletes
(n=53) (n=44) (n=297) (3 test) (N=153) N=44) (n=97) (x*tes))
Sweet Deep frying
Preference Preference
Like 24 (45)" 17 (39) 41 (42) NS Like 19 (36)" 17(39) 36(37) NS
Neutral 24 (45) 21 (48) 46 (48) Neutral 24 (45) 18(41) 42(43)
Dislike 4( 8) 6(13) 10(10) Dislike 10(19) 9(20) 19(20)
Frequency Frequency
Frequent 18 (41) 18 (41) 41 (42) NS Frequent 8(15) 5011 13(13) NS
Infrequent 26 (59) 26 (59) 56 (58) Infrequent 45(85) 39(89) 84(87)
Salty Pan frying/pan broiling
Preference Preference
Like 15 (28) 20 (45) 35 (36) NS Like 20(38) 25(57) 45(47) NS
Neutral 33 (62) 22 (50) 55 (57) Neutral 27 (51) 17 (39) 44 (45)
Dislike 5(10) 2( 9 7(7) Dislike 6(11) 2( 4) 8( 8)
Frequency Frequency
Frequent 14 (26) 19 (43) 33 (34) NS Frequent 14(26) 16(36) 30(31) NS
Infrequent 39 (74) 25 (57) 64 (66) Infrequent 39(74) 28 (64) 67 (69)
Sour Roasting/griling
Preference Preference
Like 3( 9) 10 (23) 13(13) 0.049%* Like 24 (45) 25(57) 49(51) NS
Neutral 22 (41) 16 (36) 38(39) Neutral 26 (49) 16(36) 42(43)
Dislike 28 (53) 18 (41) 46 (48) Dislike 3(6) 3(7) 6( 6)
Frequency Frequency
Frequent 2(4) 6(14) 8( 8) NS Frequent 31(58) 18(41) 49(51) NS
Infrequent 51 (96) 38 (86) 89 (92) Infrequent 22 (42) 26(59) 48(49)
Fatty/ oily Steaming/ parboiling
Preference Preference
Like 4( 8) 8(18) 12(12) NS Like 1121 6(14) 17(17) 0.018*
Neutral 24 (45) 23 (52) 47 (49) Neutral 33(62) 19(43) 52(54)
Dislike 25 (47) 13 (30) 38 (39) Dislike 9(17) 19(43) 28(29)
Frequency Frequency
Frequent 9(17) 19 (43) 28 (29) 0.005%** Frequent 14(26) 17(39) 31(32) NS
Infrequent 44 (83) 25 (57) 69 (71) Infrequent 39 (74) 27 (61) 66 (68)
Spicy Eating raw vegetable/fruits
Preference Preference
Like 24 (45) 27 (61) 51 (53) NS Like 38(72) 29 (66) 67 (69) NS
Neutral 18 (34) 13 (30) 31 (32) Neutral 13(24) 13(30) 26(27)
Dislike 1121 4(9) 15(15) Dislike 2( 4) 2(4) 4( 4)
Frequency Frequency
Frequent 23 (43) 29 (66) 52 (54) 0.027* Frequent 41(77) 24(55) 65(67) 0.017*
Infrequent 30(57) 15 (34) 45 (46) Infrequent 12(23) 20(45) 32(33)
1) Number of subject (%) 1) Number of subject (%)
NS; Not significant at o = 0.05 NS; Not significant at o = 0.05
* p <005 *: p<0.01, ** p<0.001 * p <005 ** p<0.01, *** p<0.001
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Table 5. Food frequency scores’ of food groups
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Table 5. continued

Food Groups Soccer Non- t-test
players athletes
(n=53) (n=44) (Pvalue)
Cereals and grain products
Cooked rice 7.7 £079 72+ 15 0036%
Cooked rice with barley 2618 32+21 0172
Cookedrice with various cereals 4.2 = 2.4 4.7 £ 25 0.284
Kimbap 40+ 1.1 41 £1.4 0497
Noodles with assored vegetables 5.0 & 0.8 4.6 £ 1.4 0.107
Ramyeon 41 £ 1.2 52 % 1.2 <0.007%***
Zozangmyeon 33+ 12 41 +12 0.002%*
Pasta 28+ 1.6 28+20 0943
Ceredl 28 £20 29+20 0.803
Bread 6.1 £ 15 49 =+ 1.6 <0.007%*%**
Cakes 34+13 32+x14 0.365
Rice-cakes 3012 34x14 0169
Cookies and biscuits 5112 47x15 0127
Total (mean)? 42 £ 06 42 +08 0.660
Beans, potato, sweet potato
Tofu 54+15 56£12 0619
Beans 5517 567x13 0488
potatoes 50+ 1.1 50x12 0848
Sweet-potatoes 40+ 14 45+ 13 0.062
Total (mean) 5010 52£09 0305
Meats and eggs
Beef 58+ 09 52+ 12 0.004**
Pork 59+ 10 57x10 0277
Pouliry 54+ 10 52=+13 0451
Hom and Sausages 56t 16 50£09 0019*
EQgs 65+ 12 60=£13 0.045*
Total (mean) 58 £ 07 54 %08 0.007**
Fishes
Mackerel 53+ 09 43+ 1.4 <0.007%*x*
Saury 46+ 13 38=* 15 0.006%*
Tuna 44+ 14 41 £15 0325
Hair tail 48 £ 1.1 39 £ 1.6 0.001**
Yellow corvenia 47 £ 1.6 3.4 £ 15 <0.007%*x*
Pollack 3614 32x14 0173
Anchovy 57 15 47 £ 1.6 <0.007%*x*
Fish paste 44 +15 44+£14 0913
Squid 45+ 13 44 +£13 0632
Total (mean) 47 £ 09 40+ 1.1 0.002**
Shell fishes
Shrimp 4112 35x15 0036*
Oyster 28+ 1.4 27+ 13 0580
Clams 33+15 32+14 0631
Salted and ferenfed products 4.4 = 1.9 3.4 = 1.7  0.006**
Total (mean) 3711 32+12 0.039*
Vegetables
Korean cabbage 60+ 19 67 %16 0.045*%
Radish 57+ 14 59+*16 039
Soybean sprouts 52+ 17 54+%13 0607
Spinach 50+ 12 48+ 13 0444
Cucumber 59+ 12 51 %12 0.001%**
Pepper 53+ 14 52+15 0741
Carrot 47 +13 51+£13 0150
Squash 42+ 15 47 14 0.109
Cabbage 45+ 14 48 1.6 0347
Tomato 5114 44=%17 0042*
Lettuce 54+ 13 49*15 0.09
Total (mean) 52+09 52%£10 0970

Food Groups Soccer Non- H-test
players athletes
(n=253) (n=44) (Pvalue)

Mushrooms

Oyster mushroom 45+ 15 40=x16 0120
Oak mushroom (Shiitake) 42+ 15 41 £15 0619
Total (mean) 44+ 14 40=%1.4 0265
Seaweeds

Sea mustard (Miyuk) 5010 45x12 0011*
Laver 68+ 1.1 60=x 1.4 0.004%*
Total (mean) 59+ 09 52=*09 0.001**
Fruits

Tangerine 3816 38x15 0980
Persimmon 3314 36+13 0301
Apple 41 +£15 44+1.6 0331
Pear 3514 38+12 0253
Water melon 51 1.7 39 =% 1.5 <0.007%*%**
Muskmelon 40+ 16 38=*15 0473
Strawberry 42+ 15 38x15 0.157
Grape 37t15 40x16 0274
Peach 3616 38+£17 0580
Banana 54+ 16 44+£1.7 0.004**
Total (mean) 4112 39=*12 0567
Nuts

Peanut 3416 36+17 0412
Walnut 2515 30x1.6 0098
Pine nut 2113 28+15 0021*
Total (mean) 2612 31+14 0076
Milk and milk products

Milk 731 1.3 6.3 x 1.1 <0.007%***
Yogurt 62+ 19 53 %16 0.008**
Cheese 42+ 16 42+ 1.6 0882
Ice-cream 44+16 50x14 0063
Total (mean) 5609 52=%09 0066
Beverages (juice, teq, coffee)

Juice 67+ 14 58=* 1.4 0003**
Carbonated beverage 5616 51x17 0166
Coffee 45+ 21 5120 0164
Green tea 44+19 54+19 0017*
Total (mean) 5310 54x12 0820
Alcohols

Beer 27 £ 1.1 47 £ 1.4 <0.007%**
Soju 24 £ 1.3 4.8+ 1.3 <0.007%**
Wine 156+12 21+14 0037
Whisky 13+£09 19+12 0014
Total (mean) 20 £ 09 3.4+ 1.0 <0.007%**
Ofthers (sweets, butter..)

Chestnut 25+ 12 31 x 1.6 0.043*
Raisin 22+13 25+x14 0283
Jam 32+17 32+18 0933
Butter 32+£19 33+17 0823
Dumpling 36t14 4115 0093
Total (mean) 29+10 32x13 0220

1) Score means 8: Everyday, 7: 4 — 5 times/week, 6: 2 -3
fimes/week, 5: 1 times/week, 4: 2 — 3 times/month,

3: 1 times/month, 2: 4 — 7 times/year, 1: 0 — 3 times/year

2) Sum of weighted scores are divided by number of food
items in each group.

3) Mean £ SD

* p<0.05, ** p<0.01, *** p<0.001



ol it} w2 AT A1

WHp = 0.036) 2 "(p < 0. 001)«]

FRIA froH o ke
52 A1 ) D i s 1

/K—]

/\\:o
L L_

2 (p <0.001), 2P (p = 0.002)

oh. Al -

_‘jrole oﬂ}\] x%xﬂ Ht H‘AH]

o7} IRATE Q0] (p = 0.001), EvtE

HL(p <0.001), #hht(p = 0. 004)«] ’“4

ﬂﬁl 5ol

FEolA B = et - 9

Ay

Q1 Ao vlal -5

& ngirh 2ARA

7]. zRE
FrAlEel o=
f(p <0.001),

QT EE (p = 0.008) 9] AFRI == #A YERE O ofo]
249 (p = 0.063) 9] w2 AFNIER lsf FHAFHAT =

o] Ao} vrEdA ket &

BEE T2ET 455

o FjelFe] TS} ekt (b = 0.003), Audel
AFE-L- =z10] AU} ARRA O 2 =9t} (p = 0.017).
ABYANEEA ARz 2ARIAES] T A

Ny
_1

_'4 Al

o]

25 73} Table 69

Y

aEgen =

AT, R Ak )
2k Aol A] Aol S
% A5 el W, B, v, 3, A, &

Hol= A

mhE, o] 449] 259I el EaE whe, NkHR) il
2 0|5 Tl 34}, eha, A, G2, olol AT, WA B

o] AT, EH LREHT MFEL FF 2 AF Fol
Table 6. List of foods taken frequently
Rank  Soccer players Non-athletes Total
(n=53) (n = 44) (n=97)
1 Cookedrice Cooked rice Cookedrice
2 Mik Korean cabbage  Milk
3 Laver Milk Laver
4 Juice Laver Korean cabbage
5 EQg Egg Juice
6 Yogurt Radish Egg
7 Bread Juice Pork
8 Koreancabboge  Beans Yogurt
9 Pork Pork Radish
10 Cucumber Tofu Beans
11 Beef Bean sprout Beef
12 Anchowy Green tea Bread
13 Radish Yogurt Cucumber
14 Ham/sausoge Beef Tofu
15 Carbonated drinks  Pepper Carbonated drinks
16 Beans Ramyeon Hom/sausage
17 Tofu Chicken Bean sprout
18 Lettuce Carbonated drinks  Chicken
19 Banana Coffee Pepper
20 Chicken Cucumber Anchovy
21 Pepper Carot Leftuce
22 Mackerel Ham/sausage Potatoes
23 Bean sprout Ice cream Spinach
24 Cookie/biscuit Potatoes Banana
25 Tomato/water melon Lettuce Cookie/biscuit
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Table 7. Mean frequency scores of some nutrients

Nutrients  Nufrient-rich food Soccer Non- -test
source players athletes
n=53) (=44 (P value)
Iron Ceredl 28+ 207 29+ 20 0803
Beans 55+ 17 57x13 0.488
Tofu 54+ 15 56x12 0.619
Beef 58+ 09 52+12 0.004%*
Pork 59+10 567+£10 0277
Poultry 54+ 10 52%13 0.451
Hom & sausages 5.6 £ 1.6 5.0+ 0.9 0.019*
Eggs 65+ 12 60+13 0.045%
Mackerel 53+ 09 43+ 1.4 <0.0071***
Oyster 28+ 14 27+13 0.580
Clams 33+ 15 32+ 14 0.631
Spinach 50+ 12 48=x13 0.444
Total (mean)” 50+ 06 4706 0.048*
Calcium  Anchovy 57+ 15 47 £ 1.6 < 0.001***
Milk 73+ 1.3 63+ 1.1 <0.0071***
Yogurt 62+ 19 53+ 16 0.008**
Cheese 42+ 1.6 42x 1.6 0.882
Ice-cream 44+ 16 50x14 0.063
Total (mean) 56+ 08 51+09 0.004**
Protein  Beans 55+ 17 57x13 0.488
Tofu 54+ 15 56+12 0.619
Poulttry 54+ 10 52x13 0.451
Pork 59+ 10 567x10 0.277
Beef 58+ 09 52+12 0.004%*
Eggs 65+ 12 60+£13 0.045%
Maockerel 53+ 09 43+ 1.4 <0.007%**
Saury 46+t 13 38x15 0.006%**
Tuna 44+14 41+£15 0325
Hair tail 48+ 11 39x 16 0.007%**
Yelow corvenia 4.7 £ 1.6 34+ 1.5 < 0.001%**
Pollack 3614 32+14 0.173
Squid 45+ 13 44x13 0.632
Shrimp 41+12 35+15 0.036*
Oyster 28+ 14 27+13 0.580
Cloms 3314 32%x14 0.631
Total (mean) 48+ 07 44+08 0.007%*
Vitamin A Eggs 65112 60£1.3 0.045%
Carrot 47+ 13 51x13 0.150
Spinach 50+12 48+ 13 0.444
Squash 42+ 15 47t 14 0.109
Tomato 5114 44x17 0.042*
Laver 68+t 11 60+14 0.004**
Total (mean) 54+ 08 52x09 0223

1) Sum of weighted scores are divided by number of food
items in each group. Score means 8: Everyday, 7: 4 — 5 times/
week, 6: 2 -3 times/week, 5. 1 timesweek, 4: 2 -3 times/
month, 3: 1 times/month, 2: 4 — 7 timesfyear, 1: 0 — 3 times/year
2) Mean £ SD

* p < 0.05, **: p <0.01, ** p < 0.001
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Table 8. Nutrition Knowledge and dietary habits scores according to experience of nutrition education

Variobles Nutrition education Soccer players Non-athletics Total P-value ( t-test)”
Nutrition knowledge score
Basic nutrition Received 70+ 112 7.8 £ 2.1 74 £ 1.8 NS
Non-received 64 22 7.7 £15 6.9 = 2.1 0.046*
Total 67 1.8 7.8 £ 19 72 £1.9 0.050*
P-value® NS NS NS
Nutrient source Received 62 1.2 65+ 1.1 64 + 1.1 NS
Non-received 59 + 1.6 63+ 24 6.1 1.9 NS
Total 6114 65+ 1.6 63115 NS
Pvalue NS NS NS
Athletic nutrition Received 69+ 1.3 79 £ 1.6 75+t 15 0.011*
Non-received 63 £ 23 75+ 19 67 £ 22 NS
Total 66 19 7.8 1.7 72+ 1.8 0.002%**
Pvalue NS NS NS
Dietary habits score
Regularity of diet Received 820 = 6.6 70.6 £ 12.3 760 £ 11.5 < 0.007%%**
Non-received 819+ 73 650 £ 12.2 759 £ 123 < 0.007%%**
Total 82.0 £ 6.9 68.7 £ 124 759 £11.9 < 0.007%%**
Pvalue NS NS NS
Balance of diet Received 67.7 £ 9.8 552 £ 9.8 61.1 £11.6 < 0.007%**
Non-received 67.8 £ 11.7 52.8 + 10.8 624 + 13.4 < 0.007#**
Total 67.7 £ 10.7 54.3 £ 10.1 61.8 £ 125 < 0.007%**
P-value NS NS NS
Habits of chronic disease Received 81.9 £ 6.2 741 £ 8.2 77.8 £ 8.3 < 0.007***
prevention Non-received 78.2 + 8.4 67.7 + 9.6 74.4 + 101 < 0.007#**
Total 800+ 7.5 71.9 £ 9.1 76.1 £ 9.2 < 0.007 %=
P-value NS 0.026* NS

1) Statistical significance between soccer players and non-athletics

2) Mean £ SD

3) Statistical significance according to experience of getfting nutrition education in a group

NS: Not significant at o = 0.05
* p < 0.05 **: p<0.01, *** p<0.001
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