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Abstract

Obijectives: The purpose of this study was to investigate the association between anxiety, depression and

dietary behaviors among high school girls.

Methods: The subjects were 1,922 students who are in first and second grade of high schools in Seoul,
Daejeon, and the mean age was 17.0+0.6 years. The data was collected through self-reported questionnaires
which included general characteristics, dietary intake, Bulimia (Bulimia Test-R), depression and anxiety

assessment (HADS).

Results: The average score of anxiety, depression, and bulimia were 7.0£4.1, 6.1+3.3, and 50.9+14.2,
respectively. Twenty nine percent of the girls had depression disorder (mild 20.3%, moderate 8.1%, and
severe 1.3%) and 42% of the subjects showed anxiety disorder (mild 22.1%, moderate 15.3%, severe 4.6%).
Anxiety and depression scores were positively correlated with intake frequency of soda and fast food but
negatively associated with vegetable and fruit intakes (p<0.001). Bulimia tends to increase by depression
group. Also the more reach higher level of anxiety, the more have milk (p=0.022). Students in anxiety group
have less snack (p<0.0001) than other students who have the normal level of anxiety.

Conclusion: The prevalence of anxiety and depression disorder was high among high school girls and
associated with unhealthy dietary pattern. Mental health care programs are necessary for better dietary

behaviors of girl adolescents.
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Table 1. Distribution of anxiety, depression, and bulimia status among subjects

Mean £ S.D. N (%)

Anxiety 7.0x4.1

Normal (0-7) 1114 (58.0)

Mild disorder (8-10) 425 (22.1)

Moderate disorder (11-14) 294 (15.3)

Severe disorder (15-21) 89 (4.6)
Depression 6.1£3.3

Normal (0-7) 1351 (70.3)

Mild disorder (8-10) 390 (20.3)

Moderate disorder (11-14) 156 (8.1)

Severe disorder (15-21) 25 (1.3)
Bulimia 50.9+14.2

Normal (28-87) 1871 (97.3)

Mild disorder (88-120) 48 (2.5)

Severe disorder (121-140) 3 (0.2)

At Bek A4 7.0:417 0120, 42%7F B9
A7t 874 ool Ak B o]9lomn 19.9%7}

o HE ¢
& A5t 84 ol AR fwolglon,
0.4%7F 117 ool FEE o)l $gollet

oJuAel Wy FA HEE 50.9+14.27% 0%l AL,
97.3%7F 42 o]lom, 25%7} 88-120% 9] 4=
Z2 A3S geilon 02%7 2% Aol A
93 A5E 1ystE 159 1218 ol Ao|l
Bob 2 9% Axe weE Axd RB¥
Table 29 AAF o] vl FArgto] u] &)
AE7t AAAEE EQRET fo05
(P<0.001), 4 80| gk Hlgo] fels
EQYT (p<0.001). HF Aol wls) Eob

=7F A A A 4% Tl FA Ra)

AL gk Wl gl folEtA Eokom (p<0.001),
Hede B vdelA B9z Fus 4H3s
A& Augtha §uek vigol folaA wk
o (p=0.008). Aol nlE & Hm=rb Al
s A7 fFefshAl =9kl (p<0.001),
W Aol flvke ulge] folstAl &Sk

(p<0.001). 7k o}3] A2 njgo] Aol vl
3 & At AdEFS folsA Eoka
(p=0.001), 4 43t T FA Fattal &
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Ao Me s AFAdTa SHd vEe] &
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Table 2. Distribution of dietary behaviors by anxiety and depression level

N(%)
Anxiety level @ Depression level P
Variables Normal Mild Moderate p* Normal Mild Moderate p*
Bulimia ¢ 46.9+11.3 53.6+14.0 59.8+17.1 <0.001% 49.3+13.2 54.3+14.5 55.5+17.9 <0.001*
Appetite
Poor 4 (0.4) 8 (1.9 9 (2.3) <0.001 8 (0.6) 3 (0.8) 10 (5.5) <0.001
Ordinary 650 (58.3) 276 (64.9) 217 (56.7) 808 (59.8) 226 (57.9) 109 (60.2)
Good 460 (41.3) 139 (32.7) 157 (41.0) 534 (39.5) 161 (41.3) 61 (33.7)
Breakfast skipper
Yes 594 (53.3) 244 (57.4) 226 (59.0) 0.097 711 (52.6) 241 (61.8) 112 (61.9) 0.001
No 520 (46.7) 181 (42.6) 157 (41.0) 640 (47.4) 149 (38.2) 69 (38.1)
Digestion
Poor 196 (17.6) 110 (25.9) 126 (32.9) <0.001 273 (20.2) 101 (25.9) 58 (32.0) 0.001
Ordinary 343 (30.8) 119 (28.0) 91 (23.8) 388 (28.7) 112 (28.7) 53 (29.3)
Good 575 (51.6) 196 (46.1) 166 (43.3) 690 (51.1) 177 (45.4) 70 (38.7)
Preferred diet
Meat 426 (38.2) 169 (39.8) 153 (40.0) 0.008 526 (38.9) 156 (40) 66 (36.5) <0.001
Vegetable 48 (4.3) 24 (5.6) 19 (5.0) 61 (4.5) 20 (5.1) 10 (5.5)
Fish 38 (34) 11 (2.6) 23 (6.0 44 (3.3) 18 (4.6) 10 (5.5)
Indiscriminate ¢ 572 (51.3) 202 (47.5) 166 (43.3) 680 (50.3) 186 (47.7) 74 (40.9)
Others ® 30 (2.7) 19 (4.5) 22 (5.7) 40 (3.0) 10 (2.6) 21 (11.6)
* X2-test
# ANOVA test

a: normal (0O=SHADS-A=7), mild (8=HADS-A=10), and moderate (11=HADS-A=21),
b: normal (0=HADS-D=7), mild (8=HADS-D=10), and moderate (11=HADS-D=21),

c: the score of Bulimia Test-R. (Mean £ S.D.), d: eating a balanced diet, e: preferring a diet other than meat, vegetable, and fish

GTOC ‘TE-TC(T)CS ‘HdrY ‘1e 18 ulys



9¢

Y1eoH 21/qnd JO [euINO[ UBaIoy aylL

Table 3. Food intake of subjects by anxiety and depression level

N(%)
Anxiety level @ Depression level P
Variables Normal Mild Moderate p* Normal Mild Moderate p*
Healthy food
Fruit
<1/day 681 (61.1) 282 (66.4) 243 (63.4)  0.158 815 (60.3) 265 (67.9) 126 (69.6) 0.003
1/day= 433 (38.9) 143 (33.6) 140 (36.6) 536 (39.7) 125 (32.1) 55 (30.4)
Vegetable
<3/day 941 (84.5) 360 (84.7) 333(86.9) 0.494 1133 (83.9) 344 (88.2) 157 (86.7) 0.084
3/day= 173 (15.5) 65 (15.3) 50 (13.1) 218 (16.1) 46 (11.8) 24 (13.3)
Milk
<2/day 1045 (93.8) 394 (92.7) 351 (91.6) 0.327 1269 (93.9) 359 (92.1) 162 (89.5) 0.055
2/day= 69 (6.2) 31(7.3) 32 (8.4) 82 (6.1) 31(7.9 19 (10.4)
Unhealthy food
Soda
<1l/wk 351 (35.1) 115 (27.1) 113 (29.5)  0.225 402 (29.8) 116 (29.7) 61 (33.7) 0.545
Liwk= 763 (68.5) 310 (72.9) 270 (70.5) 949 (68.5) 274 (70.3) 120 (66.3)
Fast food
<1/wk 354 (31.8) 117 (27.5) 130 (33.9)  0.124 417 (30.9) 117 (30.0) 67 (37.0) 0.204
Liwk= 760 (68.2) 308 (72.5) 253 (66.1) 934 (69.1) 273 (70.0) 114 (63.0)
Noodle
<1l/wk 304 (27.3) 117 (27.5) 124 (32.4)  0.149 367 (27.2) 119 (30.5) 59 (32.6) 0.179
Liwk= 810 (72.7) 308 (72.5) 259 (67.6) 984 (72.8) 271 (69.5) 122 (67.4)
Snack
<1/wk 160 (14.4) 65 (15.3) 66 (17.2)  0.399 178 (13.2) 75 (19.2) 38 (21.0) 0.001
Liwks 954 (85.6) 360 (84.7) 317 (82.8) 1173 (86.8) 315 (80.8) 143 (79.0)
* X2-test

a: normal (0O=SHADS-A=7), mild (8=HADS-A=10), and moderate (11=HADS-A=21)
b: normal (0=HADS-D=7), mild (8=HADS-D=10), and moderate (11=HADS-D=21)
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Table 4. Multivariatet odds ratios (OR) of dietary behavior according to anxiety and depression status

Bulimia ® Healthy food Unhealthy food
Fruit ® Vegetable Milk ¢ Soda © Fast food f Noodle 9 Snack
OR (95%) OR (95%) OR (95%) OR (95%) OR (95%) OR (95%) OR (95%) OR (95%)
Anxiety
Normal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Mild 2.74 (1.20,6.28) 1.22 (0.96,1.56) 0.96 (0.70,1.32) 0.83 (0.53,1.30) 0.76 (0.59,0.98) 1.21 (0.94,1.56) 0.99 (0.76,1.28) 0.10 (0.72,1.37) ]
Moderate  4.26 (2.00,9.12) 0.94 (0.71,1.23) 1.09 (0.76,1.58) 0.81 (0.50,1.30) 0.90 (0.68,1.18) 0.90 (0.69,1.18) 0.77 (0.59,1.02) 0.99 (0.70,1.39) >
p for trend <0.0001 0.890 0.744 0.270 0.338 0.800 0.078 0.557 §
z
Depression :=E
Normal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 ,ﬁ}
Mild 0.99 (0.47,2.08) 1.28 (0.99,1.66) 1.30 (0.91,1.86) 0.78 (0.49,1.22) 1.09 (0.84,1.41) 1.02 (1.32,1.79) 0.84 (0.64,1.09) 0.63 (0.46,0.86) ‘E
Moderate  1.78 (0.79,4.02) 1.35 (0.94,1.95) 1.02 (0.63,1.65) 0.51 (0.29,0.90) 1.36 (0.96,1.95) 0.71 (0.50,0.71) 0.72 (0.50,1.03) 0.53 (0.35,0.81) b
p for trend 0.080 0.030 0.375 0.022 0.062 0.092 0.031 <0.0001 '::
1 multiple logistic regression analysis including age and body image, digestion, income level, grade, region, breakfast kipper, appetite, physical activity as E

covariates

a: Dichotomized bulimia(=87, =88) was used as the dependent variable.

b: Dichotomized fruit(21/day, 1/day>) was used as the dependent variable.

c: Dichotomized vegetable(=3/day, 3/day>) was used as the dependent variable.
d: Dichotomized milk(22/day, 2/day>) was used as the dependent variable.

e: Dichotomized soda(1/week>,=1/week)was used as the dependent variable.

f: Dichotomized fast food(1/week>,=1/week) was used as the dependent variable.
g: Dichotomized noodle(1/week>,=1/week) was used as the dependent variable.
h: Dichotomized snack(1/week>,=1/week) was used as the dependent variable.
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