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ABSTRACT

Objectives: Stress during adolescence is related to undesirable nutritional intake and
negatively affects the growth and development. This study was performed to investigate
the relationship among life stress, dietary behaviors and the intake of high-fat
containing snacks in male and female high school students in Gyeonggi-do area.

Methods: The subjects were 700 high school students (350 males, 350 females) in
Gyeonggi-do from July to September 2014 and the survey was performed by using
questionnaire that included general characteristics, dietary behaviors, high-fat containing
snacks intake, and daily life stress.

Results: There was a gender difference in health-related life style and dietary
behaviors, and the life stress was significantly higher in female students than in male
students. For health-related life style, exercise frequency, hours of sleep and
conversation time with parents had significantly negative correlations with life stress,
while smoking and perceived stress had significantly positive correlations with life
stress. For dietary behaviors, the frequency of eating-out had a significantly negative
correlation with life stress, while the changes in amount of meal intake under stress had
a significantly positive correlation with life stress. The fat intake of ‘high-stress group’
was significantly higher and high-fat containing snacks consumed by this group
consisted of cookies, honey bread and fried foods.

Conclusions: It is necessary to develop appropriate programs for the emotional stability
and stress relief of adolescents that provide continuous nutrition education focused on
proper snack intake, desirable dietary behaviors and nutritional aspects.
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Table 1. General characteristics of the subjects by gender

Gender

Claossification Male Fermale (nTS;JCIJO] tory? o)
(n=350) (n=350)
Age (years) 166+ 06" 166+06 166+ 0.6 1.059 0.290
Height (cm) 1741+ 58 160154 1675+t 87 31.430%** < 0.001
Weight (kg) 66.3+10.6 532+7.3 59.7+11.2 18.997 *** < 0.001
BMI (kg/m?)? Underweight 43 (12.3) 70 (20.0) 113(16.1) 26.384%** < 0.001
Normal 200(57.1) 227 (64.9) 427 (61.0)
Overweight 107 (30.6) 53(15.1) 160 (22.9)
BMI 21.8x 3.1 20525 212+ 29 6.002%** < 0.001
Health Exercise frequency O 33( 9.4) 131 (37.4) 164 (23.4) 108.455%** < 0.001
related life  (fimes/week) ~92 112 (32.0) 130(37.1) 242 (34.6)
styie 3~4 104 (29.7) 48(13.7) 152 (21.7)
5~6 31( 8.9 19( 5.4) 50( 7.1)
70(20.0) 22( 6.3) 92(13.1
Smoking Yes 18( 5.1) 4(1.1) 22( 3.1 9.198%** 0.002
No 332(94.9)  346(98.9) 678 (96.9)
Hours of sleep <5 49 (14.0) 57(16.3) 106 (15.1) 16.521%* 0.001
(hours/day) 5~ <6 145(41.4)  180(51.4) 325 (46.4)
b~<7 109 (31.1) 93 (26.6) 202 (28.9)
7< 47 (13.4) 20( 5.7) 67 ( 9.6)
Perceived stress None 14 ( 4.0) 4(1.1) 18 ( 2.6) 32.7071 **x* < 0.001
Alittle 52(14.9) 18( 5.1) 70(10.0)
So-50 121 (34.6) 111 (31.7) 232 (33.1)
Much 135 (38.6)) 165 (47.1) 300 (42.9)
Very much 28 ( 8.0) 52(14.9) 80 (11.4)
Conversation with None 10( 2.9 4( 1.1 14 ( 2.0) 34,258 %#* < 0.001
parents <10 56 (16.0) 36(10.3) 92(13.1)
(minutes/diay) 10~ < 30 134(38.3)  91(260)  225(32.1)
30~ < 60 100 (28.6) 117 (33.4) 217 (31.0)
60< 50(14.3)  102(29.1) 152 (21.7)
1) Mean = SD

2) BMI < 18.5: Underweight, 18.5 —22.9: Normal, 23.0 < Overweight
3) N (%), by y*test
** p < 0.01, ***: p < 0.001
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Gender
Classification Male Female (nTS%O) 12 p
(n=350) (n=350)

Medal frequency 1 4(1.1)" 8( 2.3) 12(1.7)

(fimes/day) 2 96 (27.4) 123 (35.1) 219(31.3)
15.610%* 0.001

3 214 (61.1) 206 (58.9) 420 (60.0)

4< 36(10.3) 13( 3.7) 49( 7.0)

Meal regularity Iregular 66(18.9) 80 (22.9) 146 (20.9)
Usual 134 (38.3) 101 (28.9) 235 (33.6) 7.108* 0.029

Regular 150 (42.9) 169 (48.3) 319 (45.6)

Time of eatingmeal < 10 97 (27.7) 29( 8.3) 126 (18.0)

(minutes) 10~ < 20 204 (58.3) 191 (54.6) 395 (56.4)
73.845%++ < 0.001

20~ < 30 41(11.7) 111 (31.7) 152 (21.7)

30< 8( 2.3) 19( 5.4) 27( 3.9)

Amount of meal Too less 2( 0.6 2( 04 4( 0.6)

intake Less 19( 5.4) 40(11.4) 59 ( 8.4)
Average 220 (62.9) 226 (64.6) 446 (63.7) 15.412%+ 0.004

Much 94 (26.9) 78 (22.3) 172 (24.6)

Too much 15( 4.3) 4(1.7) 19( 2.7)

Frequency of Never 55(15.7) 50(14.3) 105 (15.0)

eating out 1 fime/month 55(15.7) 59 (16.9) 114 (16.3)
2~3 times/month 144 (41.1) 160 (45.7) 304 (43.4) 3.714 0.446

1~2 times/week 84 (24.0) 66(18.9) 150 (21.4)

3 times/week < 12( 3.4) 15( 4.3) 27( 3.9

Frequency of snack  Never 76 (21.7) 44 (12.6) 120(17.1)

intake 1~3/ week 147 (42.0) 142 (40.6) 289 (41.3)
4~6 | week 57 (16.3) 66(18.9) 123 (17.6) 16.606%* 0.002

1/day 54 (15.4) 64(18.3) 118 (16.9)

2/day < 16( 4.6) 34( 9.7) 50( 7.1)

Changesinamount  Decrease 60(17.1) 76(21.7) 136 (19.4)
of meal infake Same as usual 207 (59.1) 102 (29.1) 309 (44.1) 68.625%** < 0.00]

under sfress Increase 83(23.7) 172 (49.1) 055 (36.4)

1) N (%), by y*test

* p <0.05 **: p<0.01, *** p<0.00]
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Table 3. Monthly consumption frequency of fat containing snacks of the subjects by gender

Gender
Classification Male Female mTzo;%lO) t P
(n=350) (n=350)
Confectionery Chip 571+ 659 559+ 6.07 565+ 6.33 0.236 0.813
Biscuit 178+ 3.13 243+ 4,62 211+ 3.96 -2.166% 0.031
Cookies 241+ 3.98 282+ 4.21 262+ 410 -1.330 0.184
Choco pies 429+ 8.56 3.98+ 5.86 413+ 7.33 0.561 0.575
Subtotal 355+ 3.76 3.71 £ 3.68 3.63t 3.72 -0.563 0.573
Bakery products Pan bread 3.88t 5.79 403t 597 3.96+ 588 -0.349 0.727
Cream bread 328t 5.10 324+ 4.67 326+ 4.88 0.127 0.899
Cakes 088+ 1.75 152+ 3.07 120+ 252 —-3.359%** 0.001
Doughnuts 1.37 £ 2.50 146+ 2.62 1.42+ 2.56 -0.469 0.639
Muffins 126+ 286 144+ 275 1.35+ 280 -0.862 0.389
Pastries 114+ 281 1.14+ 225 114+ 254 0.009 0.993
Honey bread 0.69 £+ 1.37 1.36 £ 247 1.03+ 202 —4,395% < 0.001
Subtotal 179+ 214 203+ 2.31 191+ 223 -1.425 0.1585
Fast food Hamburgers 3.5+ 4.60 251+ 318 3.03+ 3.98 3.504#** < 0.001
Pizza 2,62+ 3.01 242+ 273 252+ 287 0.880 0.379
Chicken 3.74+ 4.06 3.47+ 3.79 3.60t 3.93 0.905 0.366
French fries 222+ 3.36 226+ 352 224+ 3.44 -0.163 0.871
Subtotal 3.03+ 275 267+ 260 285+ 2.68 1.807 0.071
Flour based foods Gimbap 393t 545 3.40%+ 5.00 3.66t 524 1.332 0.183
Topokki 267 £ 3.99 3.71 £ 4.21 319+ 413 -3.331%* 0.001
Sundae 228+ 3.93 232+ 3.26 230t 3.61 -0.140 0.889
Fried Food 224+ 3.88 232+ 3.11 228 £ 3.51 -0.313 0.754
Hot dogs 141+ 278 1.0+ 243 125+ 261 1.600 0.110
Ramen 921+ 7.28 595+ 6.01 758+ 6.86 6,457 sk < 0.001
Subtotal 3.62+ 3.32 3.13 £ 265 3.38 £ 3.01 2.159* 0.031
Dairy product & coffee Milk 15.24 +£14.88 10.53 +£12.47 12.89 +13.92 4,543 %% < 0.001
Ice cream 1203+ 9.10 14.23+11.87 13.13+10.62 —2.757%* 0.006
Creamed coffee 223+ 5.68 2,67+ 563 245+ 5.66 -1.032 0.303
Subtotal 983+ 6.80 914+ 6.43 9.49 £ 3.01 1.379 0.168
Total 4,36+ 251 414+ 243 3.67+ 222 1.229 0.219

1) Never: 0, 1~3 times/month: 2.0, 1~2/week: 6.4, 3~4 fimes/week: 15.0, 5~6 fimes/week: 23.5, once/day: 30.0, 2 fimes/day <: 60.0

2) Mean £ 38D

* p < 0.05 **: p<0.01, ** p < 0.00]
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Table 4. Life stress score and distribution by the life stress levels of the subjects

Gender Total
Classification Male Female (n:;]OO] tory? o)
(n=350) (n=350)
Life stress score 2.44 +0.60" 2.57 +0.54 2.51 +£0.57 —2,006%*2 0.004
Distribution by stress Low level 68 (19.4)Y 41 (11.7) 109 (15.6) 8.020*
level Mediumn level 231 (66.0) 250 (71.4) 481 (68.7) 0.035
High level 51 (14.6) 59 (16.9) 110(15.7)
1) Mean £+ SD
2) By t-test,
3) N (%), by y*test
* p <0.05 **: p<0.0l]
Table 5. The correlations among health-related life style, dietary behaviors and life stress of the subjects
L Health related life style Dietary behaviors
Clossification”
H1 H2 H3 H4 H5 D1 D2 D3 D4 D5 D6 D7
Lifes1ress,vIole -0.184**¥ 0,138** -0.110* 0.445*** -0,149** -0.022 -0.001 0060 -0.052 -0.125¢* 0.003 0.068
(0.001) (0.010) (0.039) (<0.001) (0.005) (0.688) (0.990) (0.263) (0.333) (0.019) (0.962) (0.201)
Femdle -0.062 0079 -0.044 0.365*** —0,145%* 0020 -0.090 -0.011 0.059 -0.043 0.058 0.129*
(0.246) (0.139) (0.412) (< 0.001) (0.007) (0.706) (0.092) (0.835 (0.273) (0.421) (0.277) (0.01¢)
Total —0.159%+% (0,101** -0.094* 0.421**+ -0,119* 0,017 -0.043 0.058 -0.015 -0.087* 0.045 0.125%*
(<0.001) (0.007) (0.013) (<0.001) (0.002) (0.655) (0.251) (0.124) (0.694) (0.021) (0.237) (0.001)

1) H1: Exercise frequency (times/week), H2: Smoking, H3: Hours of sleep (hours/day), H4: Perceived stress, H5: Conversation with par-
ents (minufes/day), D1: Meal frequency (fimes/day), D2: Meal regularity, D3: Time of eating a meal (minutes), D4: Usual amount
of meal intake, D5: Frequency of eating outf, Dé: Frequency of snack intake, D7: Changes in the amount of meal intake under

stress
2) Pearson’s correlation coefficient
* p < 0.05 **: p<0.01, ** p<0.00]
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