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Abstract

This study was conducted to investigate the relationship among dietary behavior, meal balance, and clinical symptoms
related nutritional status and Attention Deficit Hyperactivity Disorder(ADHD) in preschool children. The survey was
conducted using questionnaires and the subjects were 3~ 6 years old preschool children in Samcheok. Subjects were divided
into an ADHD dispositions group(n=88) and a normal group(n=129) based on assessments conducted by the children's
mother using the Abbreviated Conners's Parent Rating Scale. There was no significant difference in meal frequency, meal
speed, meal regularity or meal balance between children with ADHD dispositions and the normal groups. The ADHD
disposition group had a higher proportion of children with picky eating(p<0.05), too much snacking(p<0.05) and over eating
(»=0.05) habits than the normal group. In addition, the ADHD dispositions group had a higher frequency of clinical
symptoms such as ‘breathlessness when going up stairs’, ‘sleeplessness’, ‘anxiety’ and ‘tiredness’. Overall, there was a
significant relationship between ADHD disposition and dietary problems and clinical symptoms related to poor nutritional

status in preschool children. Therefore, to prevent and treat ADHD in preschool children, proper dietary management such
as correcting of picky eating, over snacking and overeating is needed.
Key words: ADHD, preschool children, dietary behavior, meal balance.
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& Park 1995; McCann 5 2007; Choi & Lee 2009), ADHDS
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Table 1. General characteristics of the subjects
Total Normal ADHD o
Significance
N N(%) N(%)
Total 217 59.45 40.55 -
Male 106 57(44.2) 49(55.7)
Sex NS
Female 111 72(55.8) 39(44.3)
Middle school graduate & under 3 0( 0.0) 3( 3.5)
Educational High school graduate 95 58(48.3) 37(43.5) NS
levels of mother College or university graduate 104 61(50.9) 43(50.6)
Graduate school & over 3 1( 0.8) 2(24)
Middle school graduate & under 3 0( 0.0) 3( 3.6)
Educational High school graduate 59 36(30.0) 23(27.4) NS
levels of father  College or university graduate 134 81(67.5) 53(63.1)
Graduate school & over 3 2.5) 5( 5.9)
Housewife 109 64(58.7) 45(53.6)
Part-time job 80 44(40.4) 36(42.8)
Job of mother . A NS
Full-time job 2 0( 0.0) 2(2.4)
Others 2 1( 0.9 4( 1.2)
Office job 130 77(65.8) 53(62.4)
Teaching 4 0( 0.0 4( 4.7)
Job of father p<0.05
Self management 27 20(17.1) 7( 8.2)
Others 41 20(17.1) 21(24.7)
<100 7 2( 1.8) 5( 6.1)
Household 100~200 32 13(11.5) 19(23.2)
income 200~300 67 43(38.0) 24(29.3) NS
(ten thousand 300~400 54 33(29.2) 21(25.6)
won) 400~500 21 14(12.4) 7( 8.5)
>500 14 8( 7.1) 6( 7.3)
Mother's age(years) 34.9+33" 354+4.2 NS
Father's age(years) 37.6+3.8 37.6+5.0 NS
ADHD score 12.6+2.2 18.94+2.8 p<0.001

Y MeantStandard Deviation.

Table 2. Anthropometrical data of the subjects

T Aol ofm e} okl B, ofsfLe] 2¢), 7Y

BA e BA fobaat ADHD JF fob Zrel fole

Abe] 2, A& A

Normal ADHD .
Significance
(n=129) (n=88)
Age(years) 4.2+ 0.8" 4.0+ 0.8 p<0.05
Height(cm)
Total 109.8+ 82 1082+ 9.3 NS?
Male 1106+ 86 1102+ 82 NS
Female 108.8+ 7.8 105.5+£10.0 NS
Weight(kg)
Total 18.8+ 3.9 18.8+ 4.1 NS
Male 192+ 4.7 19.6+ 4.2 NS
Female 18.5+ 3.0 17.7+ 3.6 NS
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frotel A% F AL HIE, AALe] 74, BFAE 4
2R A¥= Table 33F et of
the HEo] BT 68.0%,
69.1%2 Yeht F 7 Zholl §-92 21 2o

£ ol Yok, F F HE 30% olife] X 18] o4 o}
2 A4S AoE ehgeh B NEe B9, Y o

" MeantStandard Deviation, * Not significant.
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Table 3. Dietary behavior of the subjects
Normal ADHD .
NC%) NCG) Significance
Frequency of having breakfast Everyday ) 83(68.0) SHE.1) NsV
Under 6 times a week 40(32.0) 26(30.9)
Frequency of having lunch Everyday ) 18544) 7613) NS
Under 6 times a week 7( 5.6) 7( 8.5)
Frequency of having dinner Everyday . 121(96.0) 78629) NS
Under 6 times a week 5( 4.0) 6( 7.1)
<10 minutes 9( 7.1) 5( 5.7)
Meal speed 10~20 minutes 86(67.7) 54(61.4) NS
>20 minutes 32(25.2) 29(33.0)
Regularity of meals Regular 109(86.5) 68(78.2) NS
Irregular 17(13.5) 19(21.8)
Lack of children's time 0( 0.0 1( 1.8)
Lack of mother's time 11(17.5) 9(16.1)
Lack of appetite 10(15.9) 10(17.9)
Reasons of irregular meal Indigestion 0(0.00) 2( 3.6) NS
Having snack 36(57.1) 30(53.6)
Habitually 2(32) 2( 3.5)
Others 4( 6.3) 2( 3.5)
Good 49(38.3) 36(40.9)
Status of appetite Normal 72(56.2) 41(46.6) NS
Poor 7( 5.5) 11(12.5)

" Not significant.

B & 3 Zholl 922 ZpolE HolA] AL, A AALE]
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T2 92.9%= YEh F 7k 932l ZolE HolA| o
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oA Q1 Apo| & HolR= AGOoL, ol -AAE Ft= ofF &
= A2d9 A A4S st ol vlste J5E T A
H=7F =k Aol o7 A4-E Fote] B = Yth(Kim SH
1999; Rampersaud 5 2005; Gajre 5 2008). o} AAl= A
o YL Fof o3l A7t FEANARE FAS FH=
Ao Z G HAA o7 8X5lA FEE AR7] oE2]
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ATE A EY 23S A, Azke] gloA e vl &

A e 9o W (Ministry of Health and Welfare & Korea
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|tk 56.2%, ‘YUth7t 5.5%= LrERgon], ADHD A&
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Table 4. Snacking behavior and dietary problems of the subjects
Normal ADHD .
Significance
N(%) N(%)
. Over 3 times a day 13(10.2) 13(14.8) b
Frequency of having snacks ) NS
Under twice a day 114(89.8) 75(85.2)
Biscuits/snacks 47(37.0) 38(43.2) NS
Breads/cakes 31(24.4) 21(23.9) NS
Flour based foods 9( 7.1) 1( 1.1) p<0.05
Fruits/fruit juice 65(51.2) 42(47.7) NS
Frequently consumed snack menu  Beverage for young child 0 7.1) 2(23) NS
(Multiple choice) Carbonated beverage 2( 1.6) 1( 1.1) NS
Milk & milk products 54(42.5) 45(51.1) NS
Fermented milks 24(18.9) 14(15.9) NS
Fastfood 4( 3.2) 5( 4.6) NS
Others 8( 6.3) 5( 5.7 NS
Picky eating 46(35.9) 44(50.0) p<0.05
Frequent skipping meals 2( 1.6) 3( 3.1 NS
Too much snacking 8( 6.3) 14(15.9) p<0.05
Dietary habit problems )
) . Over eating 13(10.2) 17(19.3) p=0.05
(Multiple choice) .
Frequent leaving foods 22(17.2) 19(21.6) NS
Irregular meals 8( 6.3) 9(10.2) NS
Frequent late-light snacking 3( 2.3) 6( 6.8) NS

Y Not significant.

ZolAA EA et HAo) AL ojw AES WA
of gt Mg ZARE 23HA] -2 AlRMEE 7HA
whEo] ofof That ALMIEE =0l oo, W

& Folste] BhstA ARSAL, Ex

Agste Aoz B4 AEFo] EFE Agay g8
o A9 E& 1) 23 4 Ytk EF ADHD A
A dARY B FAS JHsE T4 Y EAEE AL
U= H&o] =4 UEg=dl, 2ol ADHDS Z2]3)5 7t
of ol 9lrte AT/F BuET YrkDavis 5 2006;
Strimas 5 2008). Altfas JR(2002)= A 21| H|u} %] £A] ADHD
Z 717 A}FSo] BMI 40 ke/m' o4 thAkRbe] Aut sl
(42.6%)& AR FTHL SFATL, A7) o] M9 ARZNE
ADHDZo| A 2k %3} v|gke] S Eo] Aa, AHe ]
& gzl vlstel goHor e Hoz ety ot
(Holtkamp 5 2004). ADHD9} THaJo| Lt Z4], o] 2 <l u]
whE o] Z7bo] Thshe] ADHD AFGEo)A Aolsl 23t 7|
53 E4S dBxlo] YL 8| sH=dl, ADHDS Abg
AES AL b $9] Ao dist
7ol 2 gtz ZA) He S gk

Agpe] qlom), w3t 247] Ao

2 oM e me NN

<

¢

o2 qste] H7t LI gL AL S4S M
& 517 Erk FAck(Davis 5 2006). o8
QA AL ADHD A3 A2 7] A

qoz @ 2
Slefl gloiA Re&el 2ol Bolx] RgkoLk, ADHD
g B0EI Qi ulel Zo] ADHDZe] Ao

Be 248 AT B4 Bl 249 BAPL BAT
uste] ol FNT gl Ao tehtn gtk fobrle
ADHD®] AghAlo] #5s7] o 2] BA7HA) = ADHDZ
o] 2z oleish Al Aol HwkEet AHAY BAME
UERRAE SR, oleld Algdel mAHA B3 A%
kel S gk Ao 919 ES 27hE 4 Qe A
o gl Aoz Beketh. wehy ADHD AFE 1A% 9]

fote] A9 Bale xuste] HAT FFHAT T 4

-
ES SHe Niol et B vl WAy Aoz Az

3. MARI} ADHD MEE R010] AMBEE Hlm
oFd, WAL AU HAT LAY A4 Ay
AR AAR] AR AL Table 59 ek 2 ATolA] 4]

2 AL Feld A 9B A FBS TR

o K
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3 galoln, FH HAL AR FoH FHHA NS A AL 3 7HA ol A HI&S HAT 564% ADHD A
e BA oA 9L Y, 7], B 5L FAURE B L4 o] ST6%E Urehdh $A2 3 7hA ol I vl
o2 HEsigrh $AL 24 FE FAL BASE B YA 89.1% ADHD AaFrol 833%z ekt AuA
AHY PN AAT A 5 FARE FSHOB H o 9ol FAS & 7HA ol AT MRS YT %6.0%
HATHMo 5 2000). OFHAIALY S, FAS & 7hA] o] ADHD A% 98%E ek, 78 242 3 74 ol A
A} @%s} |22 AT 92.1%, ADHD A3 98.5%2 et I3 H&-& HAFE 76.2% ADHD a2 64.7%2 Lrelytch,

WL, T B T 7ER] o)A AFHE HleE B 40.6%, FAS 7 7HA] o)} AF R vl A4 80.2%, ADHD 4
ADHD Ag P2 29% EPgTh BAL § 7K ol AH  RFE 75.0%2 Vbt
3 ¥]&-2 AATL 62.4%, ADHD A3k 73.5%% YERdTh 43 3l AALY] LA Ad dTHOh 5 2005)E &xs)
HAAAAR B9, T4 3 7HA] o) AR e B of 4|, FH A, BAS 4 174R] o4 BE ZEE 4
100.0%, ADHD A&o] 95.5%% Uehdm(p<0.05), 78 ¥ A2 dm, 74, 38 22, 124 2 /0 229 a2
Table 5. Meals patterns and balance of the subjects
Normal ADHD L
Significance
N(%) N(%)
) More than one 93( 92.1) 67(98.5) 4
Staple dish NS
Never 8( 7.9) 1( 1.5)
o More than one 41( 40.6) 36(52.9)
Breakfast Main dish NS
Never 60( 59.4) 32(47.1)
) ) More than one 63( 62.4) 50(73.5)
Side dish NS
Never 38( 37.6) 18(26.5)
) More than one 101(100.0) 63(95.5)
Staple dish p<0.05
Never 0o 0.0) 3( 4.5)
Variety L More than one 57( 56.4) 38(57.6)
Lunch Main dish NS
of meals Never 44( 43.6) 28(42.4)
. ) More than one 90( 89.1) 55(83.3)
Side dish NS
Never 11( 10.9) 11(16.7)
) More than one 97( 96.0) 67(98.5)
Staple dish NS
Never 4(C 4.0) 1( 1.5)
. o More than one 77( 76.2) 44(64.7)
Dinner Main dish NS
Never 24( 23.8) 24(35.3)
. ) More than one 81( 80.2) 51(75.0)
Side dish NS
Never 20( 19.8) 17(25.0)
Good" 34( 36.6) 29(43.3)
Breakfast Fair” 36( 38.7) 28(41.8) NS
Poor” 23( 24.7) 10(14.9)
Good 57( 56.4) 37(57.8)
Meals )
Lunch Fair 33( 32.7) 18(28.1) NS
balance
Poor 11( 10.9) 9(14.1)
Good 69( 69.7) 37(55.2)
Dinner Fair 18( 18.2) 21(31.4) NS
Poor 12( 12.1) 9(13.4)

" Good: staple food dish+one or more main dishestone or more side dishes, ? Fair: staple food dish+a main dish or a side dish,

® Poor: any one dish from staple food dish, main dishes, and side dishes, Y Not significant.
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‘B3, F4, FE B, B4 F g 7ER] olste] SAoR
o|Fo| AAE ‘BF o2 FEStA] Al 2 A S
B w3t A3}, o AA} & st B8-S HAME 38.7%, ADHD
AT 433%2 JERGoH, B33t 0|82 AHAFEo| 24.7%,
ADHD AJgFrto] 14.9%2 Uetstth H4AAY] 3¢, 4%
g B2 AT 56.4%, ADHD A3t 57.8%=2 UEton,
S v&2 4ol 10.9%, ADHD AJ3Fito] 14.1%=
Rttt Ay k] A9 oFEdt H]R-2 AARTE 69.7% ADHD
AT 552%% UERg o, 55 H&2 A4l 12.1%,
ADHD Zd&Fito] 13.4%2 Uetgth ofxl, A, AY 2419
AP ES] B2 = AT ADHD A&t 7hell 2121
ZtolE HolR= gt

o|¢} Zro] & Atol| A= A4t ADHD g3k 7hel of
3, AA, A9 *‘AH Tl A AfolE HolA| sk
=, 2 AoA= FEet AAES S5t i fobh A
e 549 UﬂLE ARG oW, S HE RARHO] 2 <l

FE staA AR AHF ol tigh AL o] oA A]
E3 Al 7HAAL ik mEbA frote] 79, ADHDS} 4]
AL FEA AAFH 7 BRG] diE o A Qe FES
A= AR Aol dFRAE 23 F7H8 A7t
Al E|ojof & Roz AztErt

Table 6. Clinical symptoms of the subjects

Aud T AFIGSEA

ol ol ATk Bol o) BARE A AT W
gol 0%, 7HE ALY Hlgol 7.1%, ‘GTh 7t 92.9%2
UpERd BhE, ADHD AaFZe] 9 A5 Atk o] H]go]
1.41%, ‘715 71tk 9] 18] 16.9%, ‘QItF 7} 81.7%= ADHD
LA A NET EUTHR<0.05). FE 2 Fah
o 3= QT BT AT AZITH e Hlgo] 36%,
FHE AZITF 2] ulo] 4.5%, ‘QITH 7 91.9% Lehet whe,
ADHD A89] 79 A% ATk o] ul-go] 43% 7HE A}
ZIth o] H|go] 14.3%, ‘QIth7} 81.4%5 ADHD AJ3kZol A
o WA HIETL R STHp-009). B8 T WLk 2o 3]
M= FAZE AT AP gl 0.00%, FHE A7)
TP o] H]&o] 89% ‘§lrh 7} 911%2 Lhehd ¥HE, ADHD A
F2o) A% AF Ak Hgo] 14% FHE ATk
Hl-go] 20.6%, Itk 7} 78.1%2 ADHD AaFZolA ] wAy
BIETE S ShTHp<005). ‘T Z3teh o] Ao GloiE A4
2o AF ARTF Y ol 18%, FHE AP wlgol

Normal ADHD
N(%) N(%) Significance
Frequent Occasion Rare Frequent Occasion Rare
Lack of appetite 4( 3.4 55(47.0) 58( 49.6) 4( 5.3) 46(60.5) 26( 34.2) NS"
Indigestion 0( 0.0) 14(12.2) 101( 87.8) 0( 0.0) 15(20.8) 57( 79.2) NS
Constipation 4( 3.5) 15(12.9) 97( 83.6) 4( 5.4) 12(16.2) 58( 78.4) NS
Diarrhea 0( 0.0 24(21.2) 89( 78.8) 0( 0.0) 13(18.1) 59( 81.9) NS
Headache 0( 0.0) 17(15.2) 95( 84.8) 1( 1.4) 12(16.7) 59( 81.9) NS
Dizziness 0( 0.0) 6( 5.3) 108( 94.7) 1( 1.4) 5( 7.1) 0( 91.4) NS
Catching cold 20(16.5) 59(48.8) 42( 34.7) 16(20.3) 45(57.0) 18( 22.8) NS
Fast heart beat 0( 0.0) 2( 1.8) 111( 98.2) 0( 0.0) 0( 0.0) 71(100.0) NS
Sore eyes 2( 1.8) 10( 8.9) 101( 89.3) 2( 2.8) 1( 2.8) 67( 94.4) NS
Sore mouth 1( 0.9) 17(15.0) 95( 84.1) 1( 1.4) 14(19.7) 56( 78.9) NS
Breathless when going up stairs 0( 0.0) 8( 7.1) 105( 92.9) 1( 1.4) 12(16.9) 0( 81.7) p<0.05
Stomachache 7( 6.0) 44(37.6) 66( 56.4) 2(2.7) 30(41.1) 41( 56.2) NS
Sleeplessness 4( 3.6) 5( 4.5) 103( 91.9) 3(4.3) 10(14.3) 57( 81.4) p=0.05
Anxiety 0( 0.0) 10( 8.9) 102( 91.1) 1( 1.4) 15(20.6) 57( 78.1) p<0.05
Weakness 0( 0.0) 15(13.5) 96( 86.5) 0( 0.0) 14(20.0) 56( 80.0) NS
Tiredness 2( 1.8) 25(21.9) 87( 76.3) 0( 0.0) 30(41.1) 43( 58.9) p<0.05
Swollen legs 0( 0.0) 0( 0.0) 112(100.0) 1( 1.4) 2( 2.8) 68( 95.8) NS

Y Not significant.
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21.9%, *Gek 7} 76.3%2 LERd ¥, ADHD A3 75
A% AP vlgo] 33.1%, F1E JITF ] vlgo] 41%
‘gleh 7} 58.9% ADHD Aol 4ol WA st Eeh
(p<0.05).

0|9} Zo] ADHD HF] % A2 Hlsto] ‘AgS
02 1) ol ol Ak, e T TP, AEL F Wk,
W Etep o] dEA wAel & A0 R ekt ol
ADHD 49| frobh 2He 954 54 whie] Uehis 2
17, G D AAFEe] BA EAAE FHSIE of
Yk T, & Aol AN ATHES Bstel nkstol
¥, ADHD 439] fob 4 frofell ulste] W), 4],
2S5t 4R, ARG Aa=Fd wE GAGE
e AgHA BAZ H 7HT gk AOR AN 9o
o2 9o 9 AZYEY EAHOR oLo}oq oHT YHF
4o WA EY 2 7FsA0l b A0 Hoarh

A, AR 24} G5l sl WA 2A Gk
T AE ARl HISHE 47 ol Mo 5 2000)01
AP AITKL Gk Bl Tableol) EAISHA] ghgrovt
BRI 0%z Uekhth £ Aok fARE 1879 %m
o thotel 253HS PO 2 AT Sung S00)S
TR0 o5t AFAYCH163%), Belzh obTr(152%),
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Hek(11.9%), 2710 ZACHI02%)E 4340l 23 47
ok shgom, 1849 YAFH F 4 oY FAe] 45
AT G AR 134%gEh FE o @
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18.1%F o, st FA A 27.1%, H|FA 2 24.0%=2 L}
Ehgh AR ATEI0l7]E Sht fof thAke HS &
A9 G AT BAR GHFAY Ao 25
spalat Fopael Hlstel WA Uehta glee & 4 glch
U2 dHo Bl 2FAI Y 2AE 2R
P M B BPNES ok ok, B oy
AT A9 fobt FHS TaSHE NES Kujt AxG
HE2 Gagr] e, AWA WA Hste] WA
2AEPE 7FeYE Wasta gk
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