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— Abstract —

Cross Sectional Study on the Prevalence of Attention Deficit Hyperactivity
Disorder and Associated Factors among Elementary School Students
Living near by Shihwa-Banwol Industrial Complex

Dong-Won Kim, Jeong-Eun Lee”, Woo-Chul Jung?, Ki-Chul Nam®,
Ye-Won Bang®, Se-Jin Kim®, Soo-Young Kim

Department of Occupational & Environmental Medicine, Eulji University Hospital
Korea Health Industry Development I nstitute?

Department of Occupational and Environmental Medicine, College of Medicine, Dankook University?
Department of Occupational & Environmental Medicine, Cheongju Hana Medical center®
Department of Occupational and Environmental Medicine, Incheon Medical Center ¥
Graduate School of Public Health, Seoul National University®

Objectives: The aims of this study were to examine the prevalence of Attention Deficit Hyperactivity
Disorder(ADHD) as well as the relationship between ADHD and related factors among elementary
school students living nearby Shihwa-Banwol industrial complex.

Methods: A cross-sectional survey was conducted on 573 elementary students living nearby Shihwa-
Banwol industrial complex. Dupaul ADHD rating scales were used for assessment of ADHD.
Information on age, gender, birth weight, family history, environmental factors including second-hand
smoke, house income, house type, bring up a child, road proximity and behavioral factors including out-
side activity time, eating habits, and cell phone usage were based on data from self-administered ques-
tionnaires. Multiple logistic regression analysis was performed, and all odds ratios were adjusted accord-
ing to age and gender.

Results: The prevalence of ADHD was 9.4%, and those aged 10 years were the most affected. Male
elementary school students were 3.19 times (95% CI:1.71~5.93) more likely to have ADHD than
females. ADHD was significantly associated with family history of mental disease (adjusted OR 8.69;
95%Cl 1.93~39.22), lack of cell phones usage (adjusted OR 2.27; 95%CI 1.21~4.26), aroad adjacent to
child's residence (adjusted OR 2.21; 95%CI 1.20~4.05) and lack of seafood consumption (adjusted OR
2.08; 95%CIl 1.08~4.00).
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Conclusions: More research effort should be focused on determining the prevalence of ADHD and rel-
evant factors among children living nearby industrial complexes.

Key words: Attention deficit hyperactivity disorder, ADHD, Prevalence, Related factors
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Am

ZAF oA A Bxe JAE 27129 (47.5%), A
A7F 3019 (52.5%)°1% 3L, 9% #Xx= 94 1359
(23.6%), 1041 1317(22.9%), 114" 148%(25.8%),
1241 979 (16.9%). ‘134 627 (10.8%) 22 ALY
Atk 117 B 5Ho2 FA A AT AAF 461
(8.5%), 7% we FAF 4959 (91.5%)°1Ux,
AAE AR ViEEo] vk 1 §Hd WA 83
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(1.4%), 24 A ARl Hirjel= 28.87+3.904 1t
(Table 1).

A E4E BY, S oryrt 519 (92.2%)
& ouUrt sk Ao® Yelye
o, JH A5L Y 3009k o)A o] 3089 (56.2%)°]
o, FA Fele olE 7} 4778 (84.4%) 22 7 B
g Gd=E FH 679(11.9%), A" T 98 (1.6%)
oAtk 1
(61.4%)°.2 ‘Gt 1 gFe diidAt 2174 (38.6%) 1

al

-
o g2gtn, o

ks 3929 (70.1%) ‘¥ 2 g5 tidAt 1679
(29.9%)°1™, Agde] Bk 2019(35.9%), 4
¥ 3599 (64.1%)<] W=7} EktH(Table 1).

AL B WS /X I n SHE o
FAE 3839 (67.9%), ‘SitF L SHE didA 1819
(32.1%)°19. 35 ZAFE AR&AIZEo] ‘1AIZE W]¥ o]
3679 (65%), ‘1AIZE o] o] 1987 (35%)°I%itt. 3+

BHZAZE BAIZE o] 89 (1.4%), ‘3AZ~HAIZT
el 404(7.1%), ‘1AZ~3213 Wl 216 (38.4%),
TAIZE WRE 2987 (53.0%) 2.2 1A13t nigte 2 25a)
= $H = 7P =3t EAE 3 Wd He

"E SHAL 4179 (73.8%)°19, AAER SAHE 4
HANEe ‘F 13 o} AHsA werk 1 SH o
A7} 3301 (58%) “AF ¥ 1 -SRI oAt 239+
(42%) B} ZoktH(Table 1).

i

Ao

2. Z=ACHERIS] ADHD E7 A EHALS|

ADHD #HEL 549 (9.4%) 22 Aol
ADHD #H1 A4E 6.77+14.89%0]m, B Aol A
23.47+5 65802 EAHoR folalA zto|7t Tt
(p=0.001). FJPFF5FN= 518 (8.9%)= FIT A+
£ 2.19+2.427019, vl 7.24+3.85% 19
(p=0.001), FHAAZN= 1189 (20.5%) 2 H 4+
Aee 4.71+£3.55% 0, BFdatolA] 12.14+5.00%
o2 BAAHCR 4wt v Tre] o3t dae
2ol 7k A THp=0.001) (Fig. 1).

7o) &%y ADHD, 9% Z¥ & ADHD,
ADHD #4d dhdd By 2 Hwd 28de] 7%
ADHD® #H# H4E 9.46+7.31%, 38de 9.65+
7.5174, 48hd& 7.89+6.80%, 5 8.04+7.444,
68hde 7.00+6.654 .8 38hdoA ADHD A7t 7}
4 =7 Jehten] shdd® ADHD H#F A5 Aol
7} 925 (p=0.0174) (Fig. 2).
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Table 1. Distribution of the study subjects according to characteristics

Variables Number (n=573) %
Age 9 135 23.6
10 131 229
11 148 25.8
12 97 16.9
13 62 10.8
Gender Male 272 475
Female 301 525
Low birth weight (< 2,50009) No 495 91.5
Yes 46 85
Psychiatric family history No 553 98.6
Yes 8 14
Materal age during pregnancy (Mean + SD) 28.93 + 3.90
Bring up achild Others a4 78
Mother 519 92.2
Marital status Others 100 18.2
Married 449 81.8
Household income* Low 240 438
High 308 56.2
Foster placement Detached house 67 11.9
Multiplex house 9 16
Apartment 477 84.4
Etc 12 2.1
Second-hand smoke No 345 61.4
Yes 217 38.6
Materal smoking during pregnancy No 562 99.5
Yes 3 05
Adjacent road No 167 299
Yes 392 70.1
Traffic volume Low 201 359
High 359 64.1
Cell phone No 181 321
Yes 383 67.9
Computer game (hours/day) <1 367 65.0
>1 198 35.0
Outside activity time <1 298 53.0
1~3 216 384
3~5 40 7.1
>5 8 14
Hand-washing Sometimes 148 26.2
Always 417 73.8
Seafood consumption (frequency/week) No 330 58.0
Yes 239 42.0

*house income was divided by two groups of low and high. Participants who earned 3,000,000 won in monthly were included on

‘Low’", and High group earned more then 3,000,000 won.

3. Z=A) CHAIRfS] gt

E
(i) =

A1} ADHD2}t2| 2 A
£33 ADHDe}e] B Lolry)
WA E AT @b of@olz) o} of
3.198(95% CI:1.71~5.93)& ADHD +r
= ugtz, 9 2%3 ADHD 7} 2.914)
(95% CI:1.55~5.44), ‘28 45 d& ADHD 7}t

1.9141(95% CI:1.26~2.88) & FA} ojglo]7} 0174}01‘14
old W} ADHD &0l 257 =7 vehsdt. A
25 HNE 7R 1049 A5 1.29‘5“(955
CI:0.60~2.73), 1141= 0.834(95% CI:0.38~1.84),
124 0.674](95% C1:0.26~1.73), 1341 0.44%](95%
Cl:0.12~1.59) 2 104914 7P & fHES Hola
HAF Aaete FEE YEsT e Ao s
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Fig. 1. Distribution of total score between normal and abnormal according to Hyperactivity,
Inconcentration and ADHD by normal and abnormal.
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Fig. 2. Distribution of total score according to Hyperactivity, Inconcentration and ADHD by grade.

ol & Wl 10.064(95% CI:2.44~41.46), 7 &5 T ovye Fde e Al & FEeR wAp|
o] W& o] 7H &5c] ¥ ol ¥lsl ADHD #4 Al AZE Aem, FAAC A =27t e
'] =/ Uehgtey sAA R folskA] et dAl ol gl ol H& 2.008(95% CI:1.15~3.37)
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ADHDS] f¥E°] A Yehyth diites 5 18 o3
AAsHE ol 1.40M(95% CI:0.81~2.45) ADHD
Weol A vehsa, d=ES 7 s v 0.37H
(95% CI1:0.21~0.65) ADHD ¥ &°] 9A Jebstt.
AFEE, HEFA. 28 A AT, SAF oEEAT
o A5 FAA LR Aol7} Al UekgtH(Table 2).

4. Z=Ab CHaERLe] ADHDOI| CHeh cigzd 2X|AE
3|7

H
=
7] el ol E 2A2H 3RS AAlskiY. AR

AEE BAgsta ADHDE F5WF, d=E, IF =
=, dtE AF AAAlE Afe 7S, U 258
SHdsr 2A2E e AT 2de o
2o HiAE Aol 715Ee] & W 8.694(95%
CI:0.1.93~39.22), AA=Fc] gl& w 2.279(95%
CI:1.21~4.26), AFAel AH=Z7F e wf 2,210

(95% CI:1.20~4.05), at=S F 13] o]} A5
s W 2.089(95% CI:1.08~4.00) EAACRE 9
stAl ADHD &) %71 Yebsth(Table 3).

I =t

AT AT 209 =L UiR =7} Akdwx|el
At ool 91x]8la Sl e 25w E e
2 28hdolA 68hd7kA] ol thel ADHDS 3 &3

ADHDel 93% mlxt 291¢ 73t Ag= g
oE s YA 891, ALY, HBDY L FA
97, ARHRLAS 2039

AH AL @74 89lo] BehHo !
o7 FHEL I~12%E HWe HYE Hogy. B Ay
oA Azhute Tk 912 i Zestw sHEe] ADHD
FHES 9.4%2 YEgen, & Cho 57 9 $2v
2} &57] ol ADHD 4 E Ho =4 el
ExolA el 2% ADHDE #3402
Ao A dAE = A7 Ba, gatelglo| sl o ajoiglol
o & FIPEL e WErt B Aew LA gl
o B Ao dxjeido] (14.3%) 7}, odzteide]
(5.0%) ®tt ADHD ¥ E°] 3u] A= o = vehs
th. ADHDOAM Z)a 52 57] o]xe] ofo]EdlA
F2 e F4er, dyo] FvlehiA Bgse
92} 7hagt) | B Aoz ‘BdEd ADHD 7t
Fa Aghdol 9AlelA (12.6%) =A Uebga, 7}
ShAQl 1341(6.5%)14 7HE wolAl= Aitg X
EAHCR folaxe &t Fo8 AL 1
o] ZOIEWA Aulxoz FrgAA Kol 9
Ax FJgP T vsEA Aol Frlshar £
7Aes Huth Fog A9m 94 10.4%. 104
13%, 114 8.8%. 1241 7.2%. 134 4.8%= Azt &
o= A Yoy BAFCR fosiAle &t
A73ee oz A AT, e Yol Hal
A% Asgle] 7lEge ADHDO 932 nxle Aow
BHaEm 9lom®  28F njnke] nj&otel 1,500g vl
o] AA T w4t Y] 2 4 it ADHDE
Aol 16%= Jebd F=2 fge] w2 Agtoz”?
ADHD 7 €] 752t olujel thE Aal3A Ao
&2 = ADHDS o|gh3 448 ABAS 7HA 1 9o
o, 7 U Halgd WEge] 9l W ADHDe| ¢34
o] 3uj o’ F7RRIE Ayt HuHATE, B A
Me ZFAAS Agel 7150l J& wl 10.0691(95%

ofrt
Ok

f
=
A

o

fn 1% oo T& oX PN
o
ik

Table 3. Multiple logistic regression of hyperactivity, inconcentration and ADHD

Hyperactivity Inconcentration ADHD
OR* 95% CI'* OR* 95% CI'* OR* 95% CI't

Cell phone Have 1 1 1

Haven't 2.87 1.49-5.54 1.61 1.02-2.52 227 1.21-4.26
Adjacent road No 1 1 1

Yes 1.68 0.89-3.19 157 0.99-2.51 221 1.20-4.05
Psychiatric family history No 1 1 1

Yes 4.85 1.03-22.84 5.7 1.28-25.35 8.69 1.93-39.22
Seafood consumption >1 1 1 1

<1 2.09 1.05-4.16 1.08 0.70-1.69 2.08 1.08-4.00
Household income Low 1 1 1

High 0.74 0.39-1.40 0.76 0.49-1.18 0.83 0.45-1.54

The results were adjusted according to age and gender.
*odd ratio, fconfidential interval.
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