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Abstract

The purpose of this study is to investigate the association between dietary behavior and related factors according to the generalized
anxiety disorder (GAD) in adolescents. The results of analyzing demographic characteristics according to the GAD showed that
gender, age, BMI, type of school, residence type, father's nationality, smoking and drinking experience, perceived health status,
perception of body shape, economic status, academic achievement, physical activity, sedentary time and smartphone usage time
were related to the GAD (p<0.01). The results of analyzing dietary behavior according to the GAD showed that the frequency
of water intake, sweetened beverage intake, fast food intake, fruit intake and breakfast intake were related to the GAD (p<0.001).
The results of analyzing depression and suicidality according to the GAD showed that depression, suicidal ideation, planning,
and attempts were all related to the GAD (p<0.001). Even after adjusting for factors corresponding to demographic characteristics,
it was confirmed that the level of GAD had a significant effect on depression and suicidality. This study is significant in that
it provided basic data on adolescent mental health problems by analyzing dietary behavior and related factors according to the
level of GAD.
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Table 1.
General Characteristics of Participants According to the Generalized Anxiety Disorder 7-items Score
Variable (:Zf:::“(‘:—‘:) (scxli-9) (si\::ed?:)‘fh) (scoSr:vil:-Zl) Total P
Number (unweighted) 105744 36511 12792 6599 161646
Weighted % 65.12(0.17)  22.79(0.12) 7.99(0.08) 4.10(0.06) 100.00
Sex <001
Male 71.24(0.19)  19.77(0.15) 6.11(0.09) 2.88(0.06) 100.00
Female 58.58(0.22)  26.02(0.17)  10.01(0.12) 5.39(0.09) 100.00
Age, years 15.15+0.01° 15.300.02° 15.3240.02° 15.39+0.03° <001
Body mass index, kgm2 21.51+0.02° 21.43+0.02° 21.48+0.04* 21.45+0.05* <01
Type of school <001
Middle 66.63(0.22)  21.90(0.16) 7.64(0.11) 3.83(0.08) 100.00
High 63.57(026)  23.71(0.18) 8.38(0.12) 437(0.08) 100.00
Residence type
With family 6531(0.17)  22.71(0.12) 7.94(0.08) 4.04(0.06) 100.00
Not living with family 60.68(0.66)  24.71(0.55) 9.11(0.36) 5.50(0.29) 100.00
Father's nationality
Korean 64.74(0.19)  23.09(0.14) 8.14(0.09) 4.03(0.06) 100.00
Foreigner 62.63(1.84)  20.44(1.51) 8.96(1.13) 7.97(1.01) 100.00
Mother's nationality <001
Korean 64.63(0.19)  23.13(0.14) 8.16(0.09) 4.08(0.06) 100.00
Foreigner 64.750.87)  21.58(0.73) 8.39(0.52) 5.28(0.38) 100.00
Lifetime smoking status <.001
No 68.950.17)  22.55(0.12) 7.72(0.08) 3.79(0.06) 100.00
Yes 5741(046)  25.07(035)  10.55(0.27) 6.97(0.21) 100.00
Lifetime alcohol use <001
No 67.79(0.18) 21.58(0.14) 7.19(0.09) 3.43(0.06) 100.00
Yes 59.82(0.27) 25.19(0.20) 9.57(0.14) 5.41(0.11) 100.00
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Table 1.
Continued
Variable (:Z'erméﬂ) (sc(l)vrgl(;&) (si\:;dirgfh) (scosr:virse-zl) Total P
Perceived health status <.001
Healthy 72.88(0.17) 19.33(0.13) 5.53(0.08) 2.26(0.05) 100.00
Average 54.93(0.27) 28.95(0.23) 10.96(0.16) 5.16(0.12) 100.00
Unhealthy 37.24(0.43) 30.85(0.37) 17.57(0.34) 14.35(0.30) 100.00
Perception of body shape <001
Skinny 65.47(0.26) 22.89(0.21) 7.67(0.14) 3.96(0.10) 100.00
Average 68.43(0.23) 21.35(0.18) 6.88(0.11) 3.35(0.08) 100.00
Obese 61.78(0.24) 24.08(0.18) 9.25(0.13) 4.89(0.09) 100.00
Economic status <001
High 67.96(0.22) 21.22(0.18) 7.24(0.11) 3.58(0.08) 100.00
Middle 65.46(0.21) 23.21(0.17) 7.70(0.11) 3.63(0.07) 100.00
Low 53.51(0.39) 26.69(0.31) 11.91(0.24) 7.89(0.20) 100.00
Academic achievement <.001
High 67.03(0.22) 21.90(0.18) 7.44(0.12) 3.62(0.08) 100.00
Middle 66.91(0.24) 22.63(0.20) 7.21(0.13) 3.26(0.08) 100.00
Low 61.17(0.26) 26.99(0.20) 9.38(0.14) 5.45(0.11) 100.00
Physical activity <.001
0-2 days/week 63.56(0.21) 23.56(0.16) 8.44(0.11) 4.44(0.08) 100.00
34 days/week 65.66(0.25) 23.09(0.21) 7.53(0.13) 3.72(0.10) 100.00
> 5 days/week 68.06(0.28) 20.62(0.23) 7.54(0.15) 3.79(0.11) 100.00
Sedentary time, min/day
Weekday 638.75£1.26°  673.59+1.69° 68638253  693.53+3.60" <001
Weekend 521.16£1.27°  553.78+1.78°  570.22+2.75°  582.77+3.88° <001
Smartphone usage time, min/day
Weekday 270.67+1.01°  293.34+1.41° 3140622197 343.58+3.21° <001
Weekend 337.3551.32°  414.02+1.86° 4447882747 479.51+3.95° <001

Variables are expressed as mean + standard error or weighted % (standard error).
4. Different superscript letters in a row indicate significant difference at 0=0.05 by Duncan’s multiple range test
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Table 2.
Perceived Depression and Suicidality According to the GAD-7 Score
Variable (sllffﬂ) (scivr[:lds-sv) (sclfrzdell;i) (scosrzv:rse-zl) Total P
Perceived depression <001
No 76.23(0.15) 18.20(0.12) 4.23(0.06) 1.35(0.04) 100.00
Yes 34.92(0.25) 35.29(0.23) 18.23(021) 11.56(0.17) 100.00
Suicidal ideation <.001
No 70.90(0.16) 21.15(0.12) 5.85(0.07) 2.10(0.04) 100.00
Yes 25.07(0.32) 34.16(0.33) 22.83(0.31) 17.94(0.28) 100.00
Suicide planning <.001
No 66.87(0.17) 22.56(0.12) 7.38(0.08) 3.19(0.05) 100.00
Yes 23.37(0.56) 28.26(0.56) 22.62(0.56) 25.75(0.55) 100.00
Suicide attempts <001
No 66.16(0.17) 22.67(0.12) 7.65(0.08) 3.52(0.05) 100.00
Yes 20.94(0.68) 27.97(0.71) 22.58(0.74) 28.51(0.72) 100.00

Variables are expressed as weighted % (standard error).
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Table 3.
Dietary Behavior According to the GAD-7 Score
Variable (sllqo'ffr&ﬂ) (scivrl:k;&) (si\:;;defgfﬁ) (scosr:virse-zl) Total P
Water intake <001
0-2 times/day 59.88(0.29) 25.32(0.24) 9.50(0.16) 530(0.12) 100.00
34 times/day 65.74(0.22) 23.16(0.17) 7.49(0.12) 3.60(0.08) 100.00
> 5 times/day 67.47(0.22) 20.96(0.17) 7.65(0.12) 3.92(0.08) 100.00
Sweetened beverage intake <001
0-2 times/week 67.68(0.21) 21.44(0.16) 7.38(0.11) 3.51(0.07) 100.00
34 times/week 63.77(0.23) 23.73(0.18) 8.17(0.12) 4.33(0.09) 100.00
> 5 times/week 60.19(0.37) 24.80(0.29) 9.56(0.21) 5.45(0.15) 100.00
Fast food intake <001
0-2 times/week 66.91(0.18) 21.93(0.13) 7.49(0.09) 3.68(0.06) 100.00
3-4 times/week 60.70(0.30) 25.22(0.24) 9.18(0.16) 4.89(0.12) 100.00
> 5 times/week 56.29(0.68) 25.24(0.57) 10.79(0.42) 7.67(0.34) 100.00
Fruit intake <.001
0-2 times/week 62.98(0.23) 23.50(0.17) 8.67(0.12) 4.76(0.09) 100.00
34 times/week 66.28(0.23) 22.69(0.19) 7.43(0.12) 3.61(0.08) 100.00
> 5 times/week 67.78(0.30) 21.38(0.24) 7.30(0.16) 3.53(0.11) 100.00
Breakfast intake <001
0-2 times/week 62.28(0.24) 23.99(0.18) 8.78(0.13) 4.95(0.10) 100.00
34 times/week 63.80(0.33) 23.55(0.28) 8.59(0.19) 4.07(0.13) 100.00
> 5 times/week 67.87(0.20) 21.57(0.16) 7.15(0.10) 3.41(0.07) 100.00

Variables are expressed as weighted % (standard error).
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Crude model|A] /g (reference)ol] Bldl] J= EQkro
4.23(95% CI: 4.12-4.35), 5% BH0] 9.42(95% CI: 9.04-
9.81), Al EH0] 18.6595% ClI: 17.53-19.84) 2 Z713515
ot XSS 2F HA3 Adjusted modelollA] LZH]= A
i (reference)ol] HIst] AE EFF0] 3.82(95% CI: 3.71-
3.93), FFE ER7o] 7.9695% CI: 7.62-8.32), A3 Eolko]
14.92(95% CI: 13.95-15.95)% Z7}39 ek Akt Azhe] @ =n)
= Crude modell| 4] 737d(reference)ol] HIslY AT EQRr

Table 4.

o] 4.57(95% CI: 4.39-4.75), 55 EHr0] 11.04(95% CL:
10.53-11.57), A% B<ho] 24.20095% Cl: 22.83-25.64)% &
715kt Adjusted modelol| 4] @ ZH|= 2 - (reference)l
H|3l] A= BekFo] 3.9595% CI: 3.78-4.13), 5% B
o] 8.71(95% CI: 826-9.18), At Ekro] 17.52(95% CI:
1642-18.69)Z S/t AHAI 8 2] 2 =H]& Crude model
ol| A A - (reference)oll HISFY] 7= Bk o] 3.58(95% CI:
3.33-3.85), 5% E<9k#0] 8.77(95% CI: 8.11-9.50), A3+ &
Qko] 23.12(95% CI: 21.40-24.98)2 =715}t Adjusted
model oAl @ == A g (reference)oll HISt] A& B
°] 3.1595% CI: 291-341), =55 E<kro] 7.0095% CI: 6.40-
7.65), 2% Eko] 16.20(95% CI: 14.80-17.73)Z 713814
o} At AlE9] @ ZH]& Crude model oA 7 g (reference)
ol Hlgte] A= Bekro] 3.90(95% CI: 30.55427), 5% &
Shre] 9.33(95% CI: 8.41-10.35), Alg+ B2k o] 25.57(95% CI:
2325-28.12)Z S8t eSS 5 24T Adjusted
model oA @ ZH|= A reference)oll HISH] F= Bokt
©] 345(95% CI: 3.11-3.84), TZ= ko] 739(95% CI: 6.56-
8.34), A3k Bolkio] 16.93(95% CI: 15.01-19.08)Z =713}

oh 9zn] B4E B3 ATEASLY Sl AP 2

Unadjusted and Adjusted Odds Ratio According to the GAD-7 Score for Perceived Depression and Suicidality

Minimal

Variable (score 0-4)

(score 5-9)

Perceived depression
Crude model
Adjusted model

1 (reference)

1 (reference)

4.23(4.12-4.35)
3.82(3.71-3.93)

Mild Moderate Severe
(score 10-14) (score 15-21)
9.42(9.04-9.81) 18.65(17.53-19.84)
7.96(7.62-8.32) 14.92(13.95-15.95)

Suicidal ideation
Crude model
Adjusted model

1 (reference)

1 (reference)

4.57(4.39-4.75)
3.95(3.78-4.13)

11.04(10.53-11.57)
8.71(8.269.18)

24.20(22.83-25.64)
17.52(16.42-18.69)

Suicide planning
Crude model
Adjusted model

1 (reference)

1 (reference)

3.58(3.33-3.85)
3.15(2.91-3.41)

8.77(8.11:9.50)
7.00(6.40-7.65)

23.12(21.40-24.98)
16.20(14.80-17.73)

Suicide attempts
Crude model
Adjusted model

1 (reference)

1 (reference)

3.90(3.554.27)
345(3.11-3.84)

9.33(8.41-10.35)
7.39(6.56-8.34)

25.57(23.25-28.12)
16.93(15.01-19.08)

Adjusted model: adjusted for age, sex, BMI, perceived health status, perception of body shape, type of school, academic achievement, economic status,residence
type, lifetime smoking status, lifetime alcohol use, physical activity, weekday sedentary time and weekend sedentary time*(30min), weekday using smartphone

and weekend using smartphone*(30min)
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