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The relationship between attention deficit hyperactivity disorder, dietary habit
and caffeine intake in upper-grade elementary school children

Jang, Court-Bin' - Kim, Hye-Young”
"Nutrition Education Major;, Graduate School of Education, Yongin University, Yongin 449-714, Korea
’Department of Foods and Nutrition, Yongin University, Yongin 449-714, Korea

ABSTRACT

This study was performed in order to investigate the relationship between attention deficit hyperactivity disorder
(ADHD), dietary habit and caffeine intake in upper-grade elementary school children. The total number of the study
subjects was 237 students (111 boys and 126 girls), where 30 students (12.7%) were diagnosed as ADHD. The dietary
habit score of the ADHD group was significantly lower than that of the normal group. In particular, the ADHD group
had lower dietary scores in consuming daily breakfast, diverse foods, fruit and milk than those in the normal group.
Meanwhile, the daily intake frequency of instant noodle (ramyeon) was significantly higher in the ADHD group than
that in the normal group. The mean caffeine intake of the students was 42.95 mg and the proportion of students con-
suming more than the ADI (acceptable daily intake) was 11.8%. The caffeine intake of ADHD group (63.63 mg) tended
to be higher than that of the normal group (39.95 mg); however, it was not significantly different. The ADHD score of
the students was negatively related with the dietary habit score (r = —0.279, p < 0.01) but positively related with caf-
feine intake (r = 0.164, p < 0.05). The dietary habit score had a negative relationship with caffeine intake (r = —0.180,
p < 0.01) and a positive relationship with height (r = 0.195, p < 0.01). Caffeine intake had a negative relationship with
the height of the students (r = —0.171, p < 0.05). In conclusion, ADHD in children was related to poor dietary habit
and high caffeine intake. (Korean J Nutr 2012; 45(6): 522 ~ 530)
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Table1. General characteristics of the subjects
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Variables Total (n = 237) Normal (n = 207) ADHD (n = 30) t-test
Age (yr) 11.55 + 0.84" 11.56 £0.82 11.50 £ 0.97 NS
Height (cm) 151.36 +7.40 151.44+7.13 150.82 + 9.23 NS
Body weight (kg) 43.80 + 8.64 43.49 £8.17 45.53 £11.37 NS
Gender y -test
Male 111 (46.8)” 90 (43.5) 21 (70.0) 7.402"*
Female 126 (53.2) 117 (56.5) 9 (30.0)
Education of father
< Middle school 7(3.4) 5(28) 2(87) 3.018"
High school 102 (50.2) 89 (49.4) 13 (56.5)
College 94 (46.3) 86 (47.8) 8 (34.8)
Education of mother
< Middle school 9( 4.5 7 ( 4.0 2(83) 0.961"
High school 120 (59.7) 106 (59.9) 14 (58.3)
College 72 (35.8) 64 (36.2) 8(33.3)

1) Mean £+ SD  2) Number (%)
NS: Not significantly different between normal and ADHD group

#*: Significantly different between normal and ADHD group (p < 0.01)
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Variables” Total (n = 237) Normal (n = 207) ADHD (n = 30)
1. Eat breakfast daily? 1.53 +0.68” 1.57 +0.66 1.27 +0.74*
2. Eat proper meal size? 1.62 +0.62 1.65 +0.60 1.4 +0.72
3. Eat balanced meal? 1.14£0.74 1.18 £0.73 0.83 £0.74*
4. Eat greenish yellow vegetable daily? 1.15+£0.70 1.18 £0.68 0.97 £0.81
5. Eat light colored vegetable daily? 1.18 £ 0.69 1.21 £ 0.68 0.97 +0.77
6. Eat fruits daily? 1.51 £0.58 1.58 +0.52 1.03 +0.72"*
7. Eat egg daily? 0.96 +0.62 0.99 £0.60 0.73£0.74
8. Eat fish or meat daily? 1.05£0.63 1.07 £0.62 0.87 £0.63
9. Eat soy food daily? 1.19 £0.65 1.22 £0.63 1.00 £0.74
10. Drink milk daily? 1.51 +0.69 1.55 + 0.66 1.20 +0.81***
Total score 11.69 +£3.22 12.02 + 3.00 9.43 + 371"

1) Each dietary habit score is between 0~2points. Total dietary habit score is between 0~20 points 2) Mean + SD  3) Significantly
different between normal and ADHD group by independent t-test

*:p <0.05, **+: p < 0.00]

O R w3k E A

Ak e o}3le
_%_

ADHD#&
Y7F, A& A 7HEA] oo

w77, e e 2] 998 oy
A7) Bl RO R Hevh vhe Flo 2 vl
SIS 0| 744 3]t
ShYEe] FHAHANIES A5 2 A= Table 30] ekt
5

AUtk 272 A 3 59| HFH Hlwrt skl L17He R
7P A dFshe Ao R UL, T oo ' 74 (048
7)) > QF2E (0413]) > 2397 0.353]) > Abelr} (0.29
3) > =2k 27 (0283) > =2} (0.252]) > 3o} (0.223))
> Au| (@5 7N, JIAHE 231 0.183]), $2k2= (0.183]), Bf
7k (0.113)9] =0 2 AFst= Ao 2 YERth 3 $-7-9
73 AL BFF) 12114 AFsk=d] HtsiA, ADHDw:
2 0874 AFstolA freld o g AA AHstar ik ot
Apeb WakFo] 74 Adut wALE shRe 0.6385 A2 7 W
o] AAFHskaL 9l%lar, 11 tho 2 Uk ofo]A 37 (0.633]) >
70 (0413]) > ==9 (0.373) > =3 F7] 0.36%) >
Au]gk Wlx} (0.243)9] <=0 2 AFstarl %o, ADHD 1
Foll W2 Zoli= UehA] okoith ~dlFo] 3¢ 19 AH
3142 2hHo] 0483, o] 0473]& oo 3+ ¥ A= A
Sl QI9aL, T O 2 wio] (0.28%]) > o1 (0.273]) >
A4k 0.263)) > A2 (0.183) > FHHUF (0.173) > HAA
0.163) > A (0.123)9] <=2 HAH3l7F gkt 2k
o] 74 AL shFol 043385 HFeh=t Hiall, ADHD
9] - 0.823] 2 AAdte] A9 2v) A= R FojHo g 2}
T 3ok Ao 2 YeRth

7|ZAES S8 7|l M
FAIARES] 19 71|Q) 43172 Table 401 vreht Sick

AR 1 St 71191 AR RS 42.95 mgol AL,
2 AAo] 3995 mg, ADHDO] 63.63 mgl & 594 2}
o= §IZAIYE ADHD+Fo] ATt 1.508) A& 7HaQl&
ol A3fak= AeFololct 7HQle 258k ashde] gh=t
ol 1Y A% 318 71 84 mg)™ Kk o wol HFeh= tii
22 Hlg2 11.8%%0L, ZF tHi&2+= 42 106%, ADHD
2 20%= JERIA FAIZR] o3t AR o143] ADHD
oA ZHAIRIE THe) o 2 Ak S ES] HIgol w2 7
Folrk.

ofo)7} AdFeh= 7HRlS S AR R ARy FEE
HE| HH k= 7HR1] FHko] 78 WL (562 mg), 7L ther
o] 74 A1) (5 mg), 71 & 4.68 mg), 2=3! 4.55 mg), ¢!
AHE A1 (433 mg), HAFSE (3.57 mg), ATSE M3t (2.99
mg)2] <=0|9ith FFER FolA AHEY, AuF (AFAY,
7 Aw, JAAEE An))ojlA] dFHst= 71|21e] gheFo] 12.18
mgl & 7P WAL, T thgo] 2F8RF (REY, &3 T, A
Fop) 701 mg, A & (=2k §2b 6.54 mg, 1+ &= (A1
5.87 mg, =2} 5.62 mg, ATSE Wit 2.99 mg.
U7kA 7 275 mgf] =0 &2 Epytt

606 %2500
R )

10
my
(1=}
A
Ir

NS Hrol WE Al 72l

oz M
ﬂ

i)
b
i)

T= J_’—]'OI '}ﬂ%ﬂ.?_]lﬂaﬂﬁ 1/]—}]—_01/\‘1 5—11-1\(])4%9—] /—\_}%
31 Table 537} 2k, 0f2)

% (10.5%)°] Foe 29
\1:]

w 1o oM jm

&3
©
izt
=)
oft
o

E

25
o Zrolel Ay o & AekE| gy, Wt
° 3 (34%) 0.2 el A%
g2 1L974RME), Fo a2 9328 o=

A20) Al A4t H)8 0 = Wl el 4

G

oz Mo

1o o
2

oy, =

T8

S

E o Oﬁ.

Q > 1o

N tnad

S

Q it

o

ox

rlo

©

o)
Tk
I}

>
ol



526 / Fo A - BYYFPolet A5 L Ael 4

Table 3. Eating frequency of drinks, cookies and ice cream and snacks per day

Total (n = 237) Normal (n = 207) ADHD (n = 30)
Cola 0.25 + 0.44" 0.22 +0.37 0.42 +0.74
Cider 0.29 +0.54 0.28 +0.52 0.36 +0.63

White milk 1.17 £0.82 1.21 £0.83 0.87 +0.72"
Coffee milk 0.11 £0.28 0.10 £ 0.26 0.15+0.43
Chocolate milk 0.35+0.50 0.35+0.51 0.37 +0.41
Yogurt 0.41 +0.59 0.40 + 0.59 0.51 +0.64
. Juice 0.48 + 0.64 0.45 +0.59 0.66 + 0.89
Drinks Cocoa 0.22 + 0.40 0.21 +0.41 0.27 £0.39
Brewed coffee 0.04 £0.17 0.03£0.16 0.07 £0.23
Canned coffee 0.07 £0.22 0.06 £0.20 0.15+0.30
Instant coffee 0.07 £0.22 0.06 £0.21 0.12+0.29
Green tea 0.28 £0.63 0.26 £0.60 0.40 £ 0.80
Red tea 0.18 +0.49 0.19 £0.52 0.10 +0.20
Bacchus drink 0.11 £0.32 0.09 +£0.30 0.20 £ 0.39
Chocolate 0.37 +0.52 0.37 +0.53 0.39 +0.48
Choco-cookie 0.36 £ 0.53 0.34 £0.52 0.44 £ 0.59
Cookie and ice cream Coffeeice bo.r 0.24 £0.42 0.23£0.42 0.30 £0.47
General cookie 0.63 £0.62 0.61 £0.61 0.73+0.68
Candy 0.41 £0.62 0.36 +0.53 0.72 +0.98
General ice cream 0.45 +0.56 0.43 £ 0.55 0.58 + 0.61

Ramyeon 0.48 +0.51 0.43 + 0.46 0.82 +0.66™*
Bread 0.47 £0.51 0.44 +0.48 0.65 +0.68
Hot rice cake 0.28 £0.35 0.26 £0.32 0.41 £0.53
Fish cake 0.27 £0.43 0.26 +0.42 0.38 +0.52
Snacks Kim-bob 0.26 +0.41 0.24 +0.39 0.36 +0.51
Cha-chang-myon 0.18 +0.33 0.16 +0.29 0.33 £0.52
Chicken snack 0.16 £0.34 0.15+0.34 0.18 +0.32
Fried snack 0.17 £0.31 0.16 +0.29 0.21 +0.43
Hamburger 0.12 +0.26 0.12 +0.26 0.13 +0.27

1) Mean £ SD  2) Significantly different between normal and ADHD group by independent t-test («
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AT} A B u)dE] 3P, A1 w-AE = b 00% AE WIS Ao g B aE|T Qukt ALEwAle)
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d, ADHDE 744l ofglo]e] Aol Eoje] B2o] Zhawlgick

L W37} 9 2728) ol= H 23 o] o Table é. Pearson’s correlation coefficients of ADHD score, dietary
37} Qe ADHD offlelgellA w52 HEl 7] habit score, caffeine consumption, height, and weight

 JYaE 58P ADHD S7do] gol 7= eke 2 ADHD score Dietary habit Caffeine Height
S ok’ $ejuete] adtollali= ADHD oFsollAl B2 Al pietary habit  ~0.279*

JZ
i
ACh
Rl
do 4y

Qe O] PFa AdFHEFo] FAFotEnt Atk B17F  Caffeine 0.164* ~0.180*
Qlglon}) Hzsl oJokas WXL o oj| Aupf LR} Height -0.114 0.195** -0.171%
= R0 A= ko 2 ¢ AAqr) st sHRc) Weight 0.079 0.071 -0.095 0.616™

of2lo]o] ADHD 1Y WIS A7iAe] Alek 7]220] Wk 2~ +:p <005, ++: p<00]

Table 4. Amount of caffeine consumption per day (mg/day)
Food item Total (n = 237) Normal (n = 207) ADHD (n = 30)
Coke 5.62+10.21" 510+ 8.74 9.24+17.06
Coffee milk 4.68 +12.96 4,40 +11.82 6.62 £ 19.26
Chocolate milk 1.9+ 1.71 1.18+ 1.75 129+ 1.42
Brewed coffee 2.85+ 14.37 2.46 +13.55 5.51+19.18
Canned coffee 5.00 £ 15.51 4.26 +14.31 10.09 + 21.73
Instant coffee 4.33 +15.08 3.87 £14.36 7.50£19.36
Green fea 3.57 £ 8.26 334+ 7.87 5.19 + 10.59
Red tea 297+ 8.22 3.18 + 8.69 1.57+ 3.35
Bacchus drink 275+ 8.59 238+ 822 5.28 + 10.63
Chocolate 4.55+ 6.48 452+ 6.56 4.77 + 6.03
Choco-cookie 1.69 + 2.59 1.63+ 2.55 2.04+ 284
Coffeeice bar 299+ 542 289+ 535 3.64£ 596
Cocoa 0.77 + 1.44 0.75+ 1.45 0.92+ 1.40
Total caffeine 42.95 + 66.32 39.95+62.12 63.63 + 88.74™
Comparison by ADI for caffeine”

Caffeine (=84 mg) 209(88.2) 185(89.4) 24(80.0)"
Caffeine (>84 mg) 28(11.8) 22(10.6) 6(20.0)

1) Mean £ SD  2) NS: not significantly different between normal and ADHD group 3) Comparison by ADI (acceptable daily intake)
for caffeine

Table 5. Dietary habit score and caffeine consumption by attention deficit or hyperactivity score

Attention deficit score Hyperactivity score
<5(n=212) >6(n=25) y’-value <5(n=224) >6(n=13) y-value
Gender
Male 94 (44.3)" 17 (68.0) 5.028" 100 (44.6) 11 (84.6) 7.884™*
Female 118 (55.7) 8(32.0) 124 (55.4) 2(15.4)
t-value t-value
Dietary habit score 11.97 + 3.00° 932+ 4.00 4,028 11.76 + 3.20 10.54 + 3.26 1.334"
Caffeine intake 40.98 + 63.35 59.65 + 87.38 —-1.334" 41.34 + 65.61 70.71 +74.98 —1.557"

1) N (%) 2) Significantly different between normal and ADHD group (*: p < 0.05, **: p < 0.01, ***: p < 0.001). NS: not significantly
different between normal and ADHD group 3) Mean + SD
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