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Abstract

The purpose of this study was to investigate the dietary factors associated with characteristics of attention deficit
hyperactivity disorder (ADHD) in upper-grade elementary school students. The study subjects were 397 students, and 52%
of total study subjects were boys. The risk for developing ADHD was assessed by using a DSM-IV questionnaire. Boy’s
ADHD score was higher than that of girls (p<0.001). Subjects were divided into two groups according to the median of the
ADHD score in boys and girls. The high ADHD score group showed higher frequency of skipping breakfast and a lower
score for good dietary habits, as compared to the normal group. Further, the high ADHD score group showed higher
frequency of processed food intake with lower frequency of vegetable intake, as compared to the normal group. These
results suggest that undesirable eating habits and frequent intake of processed foods may be associated with higher risk of

developing ADHD in elementary school students.
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Folg 4y FJAW-5(Attention Deficit Hyperactivity
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<Table 1> General characteristics of study subjects

Total (n=381)

Gender Boys 198 (52.0)V
Girls 183 (48.0)
Obesity Overweight 49 (13.4)
Normal 250 (68.5)
Underweight 66 (18.1)
>3 hour 15 (3.9
Computer use 2-3 hours 50 (13.1)
(hours/day) 1-2 hours 129 (33.9)
<1 hour 187 (49.1)
Everyday 37 (9.7)
5-6 days 35(92)
Usage frequency 34 days 86 (22.6)

(/week)

1-2 days 186 (48.6)
Almost never 37 (9.7)
>3 hour 33 8.7)
TV watching 2-3 hours 86 (22.6)
(hours/day) 1-2 hours 136 (35.8)
<1 hour 125 (32.9)
<5 87 (22.7)
5-10 59 (15.4)
Monthly allowance 10-15 55 (14.4)
(1,000won) 15-20 31 8.1
>20 40 (10.4)
no response 111 (29.0)

Dn (%)
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<Table 2> Attention deficit hyperactivity disorder scores in boys and girls of elementary school students

Total Gender
t-value
(n=386)  Boys (n=202) Girls (n=184)
Often does not give close attention to details or makes careless 3.0141.0" 316411 284410 3.004%*
mistakes
Often has trouble keeping attention 2.50£1.2 2.70+1.2 2.27+1.1 3.721%**
Often does not seem to listen 2.25+1.0 2.44+1.0 2.04+1.0 3.920%**
Often does nqt fqllow instructions and fails to finish schoolwork, 296411 240411 211411 2 626+
chores, or duties in the workplace
Inattention  ©Often has trouble organizing activities 2.72+1.2 2.76%1.1 2.68+1.2 0.702
Often avoids, dislikes, or does not want to do things that take a
] > 1 + . *
lot of mental effort for a long period of time 2.66+1.2 2.80£1.2 25112 2.345
Often loses things needed for tasks and activities 2.40+1.2 2.52+1.2 227+1.2 2.101*
Is often easily distracted 2.46+1.1 2.62+1.1 2.28+1.1 3.022%*
Often forgetful in daily activities 2.35£1.1 2.49+1.1 2.20+1.1 2.519*
Subtotal (inattention) 22.61+7.1 23.90+6.9 21.20+7.2 3.773%%*
Often fidgets with hands or feet 240£1.2 2.69+1.2 2.09+1.1 5.001%**
Often gets up from seat 2.06£1.1 2.36+£1.1 1.73+1.0 5.907%**
Often runs about or climbs when and where it is not appropriate 1.98+1.1 2.22+1.1 1.72+1.0 4.581%**
o Often has trouble playing or enjoying leisure activities quietly 242+1.1 2.58+1.1 225+1.1 2.902**
Hyperavtivity  [g ofien “on the go” or often acts as if “driven by a motor” 2.06£1.1 2.32+1.1 1.77£1.0 5.192%x%x%
. ;“,‘d Often talks excessively 2.39+1.1 2.60+1.1 2.15%1.1 4.113%%x
MPUISIVENESS  Ofien blurts out answers before questions have been finished 2.06£1.0 227+1.1 1.83+1.0 4.377***
Often has trouble waiting one’s turn 2.01£1.1 225+1.1 1.74+1.0 4.652%**
Often interrupts or intrudes on others 2.08+1.0 2.31£1.0 1.83£0.9 4.884%**
Subtotal (hyperactivity and impulsiveness) 19.46+6.9 21.59+£6.8 17.13£6.2 6.731%**
Total 42.07+12.8  4549+124  38.33+12.2 5.716%**

DMean=SD, *p<0.05, **p<0.01, ***p<0.001
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<Table 3> Eating habits according to attention deficit hyperactivity disorder scores in elementary school students

ADHD score Boys o7 s Girls P el
Eating habits <median median <median median
>4 times 1(1.1)" 6(5.6)  15.460%** 2(1.9) 5(62) 7.330
Number of meals 3 times 80(87.0)  70(64.8) 86(83.5)  55(67.9)
per day 2 times 99.8)  17(15.7) 12(11.7)  14(17.3)
<1 times 222)  15(13.9) 3(2.9) 7(8.6)
Number of breakagt S €S 7U(772)  69(639)  9.544%%  76(74.5)  45(55.6)  9.828**
um e;roweglfa Bt 46 times 16(17.4)  17(15.7) 19(186)  19(23.5)
P <3 times 5(54)  22(204) 769)  1721.0)
No time 16(172)  28(25.7) 8.847* 23223)  22272)  11.539%*
Reason for skipping a No appetite 19204)  28(25.7) 21204)  20(4.7)
breakfast Others 11(11.8)  20(183) 549)  13(163)
N/A 47(505)  33(30.3) 54(524)  25(30.9)
Always Regular 2527.5)  17(15.6) 4936 23223)  13(16.0) 8.076
Regularity of dinner ~ Almost regular 50(54.9) 64(58.7) 72(69.9) 50(61.7)
When being hungry 16(17.6)  28(25.7) 8(7.8)  18(222)
Chowing i Eating slowly and Chewing well ~ 31(33.7)  19(17.6) 6.897* 47(46.1)  1923.8)  14.891%x*
anZWeI:Ztgin esqli‘:l"y Normal 50(543)  72(66.7) 54(529)  53(66.3)
g p Eating fast and don't chew well ~ 11(12.0)  17(15.7) 1(1.0) 8(10.0)
Breakfast 333)" 1(0.9) 2364 2(1.9) 2(2.5) 1511
i | Lunch 11(122)  17(15.6) 15(14.6)  15(18.5)
cavy mea Dinner 40(444)  53(48.6) 3130.1)  28(34.6)
No difference 36(40.0)  38(34.9) 55(534)  36(44.4)
Unbalanced cat No 4751.6)  38(34.9) 8.621* 56(549)  25(31.6)  10.155%*
n aa;jis caling  gome times 43(473)  63(57.8) 44(43.1)  50(63.3)
Always 1(1.1) 8(73) 2(2.0) 4(5.1)
Always 2022) 54.6) 11975 1(1.0) 7(8.8)  18.956%**
Often 15(163)  30(27.8) 11(10.9)  12(15.0)
Overeating Some times 51(554)  61(56.5) 48(47.5)  47(58.8)
Hardly 14(15.2) 1009.3) 2625.7)  13(16.3)
Never 10(10.9) 2(1.9) 15(14.9) 1(1.3)
Number of s 2 imes 8(8.6) 10(9.2) 2574 768)  13(16.0) 5.174
i‘;‘t“ak:r ‘;r S:;;C 2 times 17(183)  30(27.5) 37359)  32(39.5)
pet cay <1 time 68(73.1)  69(63.3) 59(573)  36(44.4)
Number of cat >3 times 88.6)  11(10.3) 0517 7(6.9) 4(5.1) 0.441
um e;r"W::li‘“gom 12 times 55(9.1)  58(542) 59(57.8)  49(62.0)
P Hardly 3032.3)  38(35.5) 36(35.3)  26(32.9)

Dn (%), *p<0.05, **p<0.01, ***p<0.001

oA ADHD 7} @& o] ADHD HF7}F =& ol v
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<Table 4> Food intake frequency according to attention deficit hyperactivity disorder scores in elementary school students

ADHD score Boys Girls
. t-value t-value
Food items <median median <median median
Rice, Breads, Noodles 2.39+0.81" 2.36+0.76 0.265 2.39+0.80 2.17+0.72 1.924
Vegetables & Kimchi 2.49+0.54 2.25+0.62 3.469** 2.47+0.53 2.2240.56 2.896%*
Meat 2.00£0.55 1.944+0.56 0.702 1.97+0.53 1.96+£0.40 0.111
Fish 1.92+0.61 1.92+0.55 0.090 1.88+0.58 1.90+0.56 -0.208
Eggs 2.03+£0.58 2.01+£0.61 0.818 1.96+£0.64 1.85+0.64 1.154
Soybean 2.30+0.66 2.17+£0.68 1.344 2.2440.63 1.96+0.66 2.919%*
Seaweed 2.13£0.59 1.99+0.69 1.516 2.00+0.64 1.83+0.65 1.806
Fruits 2.69£0.51 2.52+0.62 2.082* 2.67+£0.53 2.59+0.54 0.971
Milk and milk product 2.32+0.71 2.28+0.76 0.367 2.39£0.65 2.26+0.74 1.264
Total 22.85+2.71 21.75+3.34 2.549* 22444331 20.96+2.91 3.159%*

DMean+SD, *p<0.05, **p<0.01, ***p<0.001

<Table 5> Processed food intake frequency according to attention deficit hyperactivity disorder scores in elementary school students

ADHD score Boys t-value Girls
. . t-value
Eating habits <median median t-value <median median

Ramyeon 2.68+0.89" 2.894+0.82 -1.768 2.11+0.77 2.54+0.91 -3.462%**
Hamburger, Pizza 1.95+0.67 2.07+0.70 -1.313 1.62+0.61 1.86+0.72 -2.470%
Breads (Except Hamburger, Pizza) 2.75+1.00 2.74+0.94 0.070 2.47+0.80 2.70+0.99 -1.796
Cereal 2.25+1.24 2.30%£1.21 -0.322 2.00+0.99 2.17%£1.13 -1.113
Ham, Sausage and Meat product 2.65+0.89 2.67+1.02 -0.181 2.29+0.90 2.50+0.84 -1.597
Fish cake 2.19+0.81 2.30+0.99 -0.864 2.16x0.84 2.07+£0.80 0.665
Canned food 2.10£0.93 2.39£1.10 -2.084* 1.93+0.86 2.04£0.91 -0.802
Instant food 2.09£1.03 2.37£1.06 -1.927 1.76£0.79 1.93+0.92 -1.341
Coke 2.28£1.06 2.44+1.01 -1.102 1.68+0.81 2.16+£0.90 -3.812%**
Soda(Except Coke) 2.37+1.03 2.64+1.02 -1.909 1.87+0.88 2.33+0.94 -3.338***
Sports drink 2.77£1.12 2.73+1.09 0.257 2.37+0.96 2.67£1.04 -2.016*
Tea (Coffee, Green tea etc.) 2.13£1.13 2.50+1.29 -2.162% 2.19£1.10 2.44+1.28 -1.426
Juice (Orange, Tomato etc.) 2.839+1.18 2.92+1.15 -0.152 2.65+1.05 2.79+1.30 -0.791
Yogurt 2.87£1.19 2.74+1.16 0.786 2.75£1.17 2.75+1.22 -0.031
Milk 2.52+1.34 3.00£1.35 -2.504* 2.19+1.23 2.86+1.34 -3.549%**
Cookies 2.84+1.01 2.74+0.97 0.672 2.69£1.02 2.87£1.01 -1.236
Candies, Caramel, Chocolate, Jelly, Gum 2.47£1.18 2.64+0.92 -1.155 2.40+0.99 2.75+1.11 -2.258%*
Ice cream 3.37+1.00 3.39+1.01 -0.139 3.17+1.07 3.47+1.03 -1.952
Frozen dessert 3.13+1.09 3.34+1.04 -1.406 2.81+1.19 3.36+1.10 -3233***

Total 48.58+10.90  50.62+11.02 -1.296 43.26+£9.91 47.65+10.82 -2.790**

DMean+SD, *p<0.05, **p<0.01, ***p<0.001

3) 7Y AY AYPFH 7HAF AFRIEL ]

i FolgA A Hro e 7RAEFEFAN
% AFE <Table 5>l At 7234 FN =
e & 958 o s JFehge] 79 ADHD H7F %
S T 4858+10.90%, ADHD H47F =& & 50.62+
11.024, 8¢ A9 ADHD AF7F @S 72 4326+
9914, ADHD A57}F #2 +2 47.65+10.828 02 HiR
T ADHD A7} =2 FollA %o, ofshaolA gt £
°]#l ztolE UERATHp<0.01). 7Fs A% FEEE 2y
HH Fsplle] e i, o] 9 HEISR, R 7E2E, 3}

AFE AL BE /g2 ADHD A &+<+°] ADHD
A7t w2 ol wis) HHNE At wokon, 53] &
ZHF(p<0.05), 7} =3} 5] A2E(p<0.05), 755
(p<0.05)0l1A] frefH Rl Xpol 7} Lyttt o3t o] 7= of
5ol S F2EES Al9S BE &4 ADHD 57t =
& o] ADHD 7} e o Hlal] AFR= Ha7t =
o, 2PHF(p<0.001), FHA /M =H(p<0.05), Zet 2 gt
SE(p<0.001), o] 2 HEWISE (p<0.05), 7HE$Fr(p<
0.001), AP, AAE 2, 2281, A, A7 (p<0.05), YZF(p<
0.001)l14 BAH R oA Apo|7F et 7H21F
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