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PURPOSE: This study aimed to explore the direction of nutrition management and education for adolescent athletes based on the
transtheoretical model (TTM).

METHODS: This cross-sectional study was conducted on 205 male adolescent athletes using questionnaires in Seoul and Gyeonggi
provinces. Differences in nutritional indices, dietary behaviors, and dietary self-efficacies were compared according to the stage of
dietary behavior change, and significance was verified using analysis of variance and chi-square tests.

RESULTS: According to the stage of change in dietary behavior, a significant difference was observed in the grade and score of the
nutrition quotient (NQ), and the nutritional status and quality of meals were extremely poor in the precontemplation and contempla-
tion groups. Dietary self-efficacy differed significantly according to the stage of change in dietary behavior. Compared to the pre-con-
templation and contemplation stage groups, the action and maintenance stage groups had a higher willingness to practice desirable
dietary behaviors and overcome barriers.

CONCLUSIONS: In this study, we demonstrated that individualized nutritional intervention based on TTM was an effective strategy for
healthy dietary behavior and had a positive impact on adolescent athletes’ sports performance. Furthermore, nutrition education
should include content that enhances students’ dietary self-efficacy.
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B R EAFELA(ANOVA) 0. 2 8-01A1-2 AASE & Scheffe's test = AR 1) AlO[SHSHSICHA|
A& AR is A froleES p< 052 AASI3ltt AP YA S5 R FAEEET, EAL ook A )
W 9] A4 A= Table 33 2ok A di/dAke) GEA & A
o1z} ST BEL ST PR vlgo] 6% 71 wgko] AP SE
ISP eEol 42 27.8%, 14.6% T FE W] Bt Hre o F
1. HOI2X Dol 27st Al0|HSHSIHA B2 ol 5755, AA|F o] 41.8%], tFFFHo] 59.9%, G 0] 695
L A AR Aol HANAAI S A& AIK(Table 2) &Y A, iiﬁo%‘ﬂol 7L O = YRt
Alee SRt GFEEE 671 o HES] AL Qs FAEA Aol FHolttAl] ThE YA Tu w3k W Y HeE
7129.8% % 7178 okt thEo 2 AA) YFHEE sl A 2 gt ?—‘z_ﬂh AL E R Abol7} AARITH(p <.001). 5ol 3
AAAIL YA ok 170 oftoll A AIRFE AlglE AL Qe & Sl AP HRAIRAIEO] 50.8% 2 7P ke theo] E T
HIgHAl] s st 8771 273% 0.2 AR QITE TR AA SOl TH(39.1%), FEHITHAIR(17.9%), IATARE(13.9%), Q1A E A (6.9%) 2
ARHE 1R FEEEE A s o] o7 ool Y &o= YERE T Rhde] S e WS U th Ak AAREA
RS T =g 7HIAL QA 2 AAAGAY 14.1%, 678 ool o] 379% 2 71 =3 AP AIR] 3.3% = 7 Wkt
AT s 7HAAL Al IAEAE 17.6%3Tt: P o] -5 B (p<.001), AH(p=.003), Y (p=.002)
oA AYgrashAf whet o3t 2ol BTk A4S Ak o
Table 2. Distribution of the stages of dietary behavior change of subjects FYHNA FAIGAE66.7:) 3} B 5 A (63.05)0] A HATA -
o
=

[e]
Stages n (%) @503} IATHA G278 2k A7 sl 3k

r.ﬁ -E‘- ﬁ
i1
Rl
of

Pre-contemplation” 9(14.1) NA= BEHAT 6.0 AAVATA 64471} QAATTHAITH65.5
] 2) -
AR 0 Aol vla) 2labA 47t Sk BRI E fARAZC56
reparation 56 (27. ~ B
ZN\ 1 ﬂ Z1\o] O Al % yal Hlsh ©.0]5] =
ks S01a) )7} AR5 28)0] AYHEAZG968) Bl felat
Maintenance® 1(29.8) Sk
YPre-contemplation: Stage where nutrition management is not currently
being performed and there is no intention to do so within 6 months; ?Con- 2) = u S S 5t Hokma| Ay
templation: Stages that do not currently practice nutrition management . ) . .
but intend to begin within 6 months; *Preparation: Stage in which nutrition 2 Yo 5AeY &5 A 5 T AldEol digt 2AET =
;)nan.agément l?eha\{lor is pI_a@ed to be |mp|e.mente(.j within 1 month; Table 40 A A|8F vk} Z-e} Alo|a) sl &% #, % Fo]
Action: Stage in which nutrition management is practiced but the dura- i . N )
tion is less than 6 months; “Maintenance: Stage to consistently practice nu- ~ AF]& Hla$h A3 25 4 B=3HE 95 24 AH ' (p=.013) E &
trition management for more than 6 months. ¥ Z M) 5O AR 2SR HE A (p=.007) FENA EAHOR
Table 3. NQ-A according to the stages of dietary behavior change
- Total Pre-contemplation Contemplation  Preparation Action Maintenance 2
Variables (n=205) (n=29) (h=36) (n=56) (h=23) (h=61) X/F)  Posthoc
NQ-A grade criterion”
High 57 (27.8) 2(6.9) 5(13.9) 10(17.9) 9(39.1) 31(50.8) 42.831(<.001)
Medium 118(57.6) 16 (55.2) 25(69.4) 36 (64.3) 13 (56.5) 28 (45.9)
Low 30(14.6) 11(37.9) 6(16.7) 10(17.9) 1(4.3) 2(3.3)
NQ-A components?
Balance 57.47+19.80 4495+22.26 5268+1596  5469+1743 63.03+1447 66.69+20.07 8574(<.001) b<e,
a<d
Moderation 41.82+£16.11 35.93+15.35 4127+1350 40.80+16.58 4828+19.13  43.45+15.60 2.165 (.074) a<d
Diversity 59.92+18.61 55.13£17.61 60.23+20.26  5846+1693 61.67+22.13 62.71+18.13 960 (431) ns
Practice 69.45+12.63 64.40+12.46 65.54+1048 69851265 76.02+1142 71.30%+13.01 4.167 (.003) ab<d
Environment 71.05£19.10 59.59+22.52 68.04+17.75 7221+£1810 75.17+£1682 75.64+17.381 4.300 (.002) ab<de

Significant difference between groups (a: pre-contemplation, b: contemplation, c: preparation, d: action, e: maintenance) by Scheffes'test.
"Values are n(%); ?Values are mean = SD.
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Table 4. Eating behavior for training or competition according to the stages of change

Variables Total Pre-contemplation Contemplation  Preparation Action Maintenance £ )
(n=205) (n=29) (n=36) (n=56) (n=23) (n=61)
Before exercise session/match
Carbohydrate foods intake
Always eating 54(26.3) 7(24.1) 9(25.0) 8(14.3) 7(304) 23(37.7) 25.392
Occasionally eating 109 (53.2) 14 (48.3) 17 (47.2) 31(554) 14 (60.9) 33(54.1) (.013)
Rarely eating 37(18.0) 5(17.2) 9(25.0) 16 (28.6) 2(8.7) 5(8.2)
Never eating 5(24) 3(10.3) 1(2.8) 1(1.8) 0(0.0) 0(0.0)
Timing (n=163)
Before 30 min-1 hr 22(13.5) 2(9.5) 1(3.8) 7(17.9) 2(9.5) 10(17.9) 8.833
Before 1-2 hr 81(49.7) 9(42.9) 15(57.7) 20(51.3) 14 (66.7) 23(41.1) (.717)
Before 2-3 hr 48(294) 8(38.1) 8(30.8) 9(23.1) 4(19.0) 19(33.9)
Before 3-4 hr 12(7.4) 2(9.5) 2(7.7) 3(7.7) 1(4.8) 4(7.1)
Drink (water, sport drink)
Never 5(24) 1(34) 2(5.6) 1(1.8) 0(0.0) 1(1.6) 16.916
1-2 cup 114 (55.6) 15(51.7) 26(72.2) 31(55.4) 12(52.2) 30(49.2) (.153)
3-4cup 62 (30.2) 10(34.5) 8(22.2) 20(35.7) 6(26.1) 18(29.5)
More than 5 cup 24(11.7) 3(10.3) 0(0.0) 4(7.1) 5(21.7) 12(19.7)
During exercise session/match
Snack/drinks supplement
Always eating 23(11.2) 3(10.3) 0(0.0) 6(10.7 1(4.3) 13(21.3) 27415
Occasionally eating 114 (55.6) 14 (48.3) 16 (44.4) 31(554 14 (60.9) 39(63.9) (.007)
Rarely eating 48 (23.4) 8(27.6) 14 (38.9) 15(26.8 4(17.4) 7(11.5)
Never eating 20(9.8) 4(13.8) 6(16.7) 4(7.1) 4(17.4) 2(3.3)
Drink (water, sport drink)
Never 2(1.0) 0(0.0) 2(5.8) 0(0.0) 0(0.0) 0(0.0) 17.777
1 cup/1 hr 74(36.1) 11(37.9) 16 (44.4) 17 (304) 11(47.8) 19(31.1) (.123)
1 cup/30-40 min 97 (47.3) 13 (44.8) 16 (44.4) 31(554) 9(39.1) 28 (45.9)
1 cup/10-20 min 32(15.6) 5(17.2) 2(5.6) 8(14.3) 3(13.0) 14(23.0)
After exercise session/match
Carbohydrate foods intake
Always eating 31(15.1) 3(10.3) 3(83) 5(8.9) 2(8.7) 18(29.5) 19.76
Occasionally eating 103 (50.2) 13 (44.8) 17 (47.2) 31(55.4) 12(52.2) 30(49.2) (.072)
Rarely eating 63(30.7) 12(414) 15(41.7) 18(32.1) 7(304) 11(18.0)
Never eating 8(3.9) 1(3.4) 1(2.8) 2(3.6) 2(8.7) 2(3.3)
Timing (n=134)
Within 30 min 27(20.1) 2(12.5) 5(25.0) 7(19.4) 0(0.0) 13(27.1) 19.083
Within 30 min-1 hr 46 (34.3) 9(56.3) 9(45.0) 8(22.2) 7 (50.0) 13(27.1) (.087)
Withiin 1-2 hr 48 (35.8) 3(18.8) 5(25.0) 18(50.0) 7 (50.0) 15(31.3)
Past 2 hr 13(9.7) 2(12.5) 1(5.0) 3(83) 0(0.0) 7(14.6)
Drink (water, sport drink) intake level
Very insufficient 4(2.0) 0(0.0) 1(2.8) 3(54) 0(0.0) 0(0.0) 12.392
Insufficient 28(13.7) 6(20.7) 6(16.7) 9(16.1) 3(13.0) 4(6.6) (.415)
Sufficient 122 (59.5) 18(62.1) 22(61.1) 31(554) 14 (60.9) 37(60.7)
Very sufficient 51(24.9) 5(17.2) 7(19.4) 13(23.2) 6(26.1) 20(32.8)

Values are n (%).
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Table 5. Dietary supplements intake according to the stages of change

Variables Total Pre-contemplation Contemplation  Preparation Action Maintenance 2 )
(n=205) (n=29) (n=36) (n=56) (n=23) (n=61)
Dietary supplement
Intake 150 (73.2) 11(37.9) 29(80.6) 41(73.2) 19(82.6) 50(82.0) 22.793
Not intake 55(26.8) 18 (62.1) 7(19.4) 15(26.8) 4(17.4) 11(18.0) (<.001)
Types* (n=150)
Multi-vitamins 69 (46.0) 6(54.5) 13 (44.8) 17 (41.5) 8(42.1) 25 (50.0)
Protein/amino acid 101 (67.3) 8(72.7) 21(72.4) 28 (68.3) 13 (68.4) 31(62.0)
Hurbs & oriental medicine 78(52.0) 8(72.7) 12(41.3) 28 (68.3) 12(63.1) 18(36.0)
Omega-3 fatty acids 33(22.0) 1(9.1) 6(20.7) 6(14.6) 6(31.6) 14(28.0)
Minerals 46 (30.6) 5(45.5) 7 (25.0) 10 (24.4) 5(26.3) 19(38.0)
Probiotics 48 (32.0) 2(18.2) 9(31.0) 11(26.8) 10(52.6) 16 (32.0)
Healthful food (Black goat, 8(5.3) 1(9.1) 0(0.0) 3(7.3) 2(10.5) 2(4.0)
snake etc)
Others 30(20.0) 1(9.1) 7(24.3) 13(31.7) 1(5.3) 8(16.0)
Values are n (%).
*Multiple responses.
Table 6. Dietary self-efficacy according to the stages of change
. Total Pre-contemplation Contemplation Preparation Action Maintenance
Variables (n=205) 29 ey e G (n=61) Fip)  Posthoc
General diet 3.73+0.67 3.34+0.60 361061 368+063 3.94+054 396+067 5758(000) a<de
| can control overeating even  4.00+1.02 3.76+£1.19 3.97+1.03 3.93+097 4.17+083 4.13+1.06 0.891(470) ns
in stress situation.
| can restrict meal skip/ junk  3.12+1.07 2.79+1.21 297+£1.13 311+£095 296+093 343+1.06 2.314(.059) ns
food
| effort to improve eating 3.95+0.97 331+1.04 3.75+1.03 4.02+0.80 435+0.71 415+1.00 5.665(.000) a<cde
habits myself.
| can control food intakes 3.67+1.06 3.24+£1.09 361+£1.23 359+£1.06 3.87+097 39+091 2.301 (.060) ns
even when attending
meetings or events
| always try to eat dietary 3.85+0.88 3.66+0.90 3.56+0.94 3714078 4.09+085 4.15+083 4.137(.003) ns
fiber -rich foods.
| rerfain from over eating fat  3.82+0.99 331+1.17 3.78+0.93 373090 422+080 4.03+098 3.892(005) a<de
and CHO foods.
Diet for training/competetion  4.02+0.60 3.70+0.58 3.99+0.56 3.93£0.61 431+0.57 417+057 5.034(001) a<de
| always intake water before  4.05+0.92 4.10+0.98 3.94+1.07 379+0.89 448+073 4.16+0.84  2.866 (.024) c<d
feeling thurst during
exercise.
| serve well-proportioned 4141094 3.79+1.05 433+0.79 388+1.08 448+067 431+0.83 3.933(.004) a<d
food on my plate.
| eat CHO foods before 403+1.03 3.86+143 422+0.76 382+099 413+097 4.15+1.00 1.334(.259) ns
training/competition.
| refrain from eating foods 3.90+0.99 345+1.02 3.58+1.18 4.02+086 4.17+£1.03 4.08+086 3.761(.006) a<d
for my body even if | like
to eat more
| follow and keep dietary 4.00+£0.91 3.28+1.03 3.89+0.79 416+0.83 430+0.77 4.13+087 6.908(000) a<cde
guide of cauch and
teacher

Values are means + SD. Significant difference between groups (a: pre-contemplation, b: contemplation, ¢: preparation, d: action, e: maintenance) by Schef-
fes'test.

3) AOIUSHEIE0) M2 FYSA 43 ey i A7 Y7 APRFAS AL Ak S oA A
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