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Objectives :

The purpose of this study was to examine the prenatal, perinatal and developmental risk factors of attention-defi-

cit hyperactivity disorder (ADHD), compared to unaffected siblings (SIB), and typically developing children (TC).

Methods :

Subjects with ADHD, their SIB, and TC were recruited from the child psychiatry outpatient clinic of the Asan

Medical Center Children’s Hospital. The parents of the children completed questionnaires on perinatal and developmental risk

factors.
Results :

Fifty-eight subjects with ADHD (41 boys, 7.7£1.3 years), 21 SIB (8 boys, 8.21+1.8 years), and 22 TC (8 boys,

8.542.1 years) were included. The ADHD group showed higher rates of maternal stress during pregnancy than the SIB group
(p=.002), and the ADHD group showed higher rates of familial psychiatric history than the TC (odds ratio, 8.76 ; 95% confidence

interval, 1.69 to 45.45).

Conclusion : These findings suggest that among perinatal and developmental factors, maternal stress during pregnancy con-

tribute to the development of ADHD. Future prospective studies will be needed in order to determine the causal relationship be-

tween perinatal risk factors and development of ADHD.
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Table 1. Demographic and clinical characteristics of ADHD, unaffected siblings, and controls

ADHD (N=58), N (%)  Siblings (N=21), N (%)  Controls (N=22), N (%) X’ orF p*
Age (years), mean (SD) 7.7 (1.3) 8.2(1.8) 8.5(2.1) 2.78 067
Gender 11.27 .004
Boys 41 (70.7) 8(38.1) 8 (36.4)
SES 2.12 715
High 9 (15.5) 5(23.8) 3(13.6)
Middle 34 (58.6) 10 (47.6) 5(68.2)
Low 15 (25.9) 6 (28.6) 4(18.2)
Comorbidity
OoDD 5(8.6) 0(0) 0(0) 142
SAD 3(5.2) 0(0) 0(0) 318
GAD 0(0) 0(0) 1(4.5) 163
Dysthymia 1(1.7) 0(0) 00 .688
Tic disorder 2(3.4) 0(0) 0(0) 469
Enuresis 1(1.7) 0(0) 0(0) .688
Subtype
Inattentive 26 (44.8)
Hyperactive-impulsive 3(5.2)
Combined 22 (37.9)
NOS 7(12.1)

*: ANOVA, ¥* or Fisher's exact test among the three groups. ADHD : attention-deficit/hyperactivity disorder, ANOVA : analysis of
variance, GAD : generalized anxiety disorder, NOS : not otherwise specified, ODD : oppositional defiant disorder, SAD : separa-
tion anxiety disorder, SES : socioeconomic status (by income), SD : standard deviation
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Table 2. Prenatal risk factors in ADHD and unaffected siblings : N (%), odds ratio (OR) (95% confidence interval)

ADHD (N=58) Siblings (N=21) p*
Maternal age at pregnancy >35 5(8.8) 1(4.8) 1.000
Unadjusted OR - -
Adjusted OR - -
Wanted pregnancy 39 (67.2) 17 (81.0) 276
Unadjusted OR 1.17 (0.42-3.28) 2.43 (0.60-9.78)
Adjusted OR 1.74 (0.54-5.60) 2.77 (0.58-13.15)
Alcohol intake during pregnancy 2 (3.4) 1 (4.8 1.000
Unadjusted OR - -
Adjusted OR - -
Smoking during pregnancy 1(1.7) 0(0.0) 1.000
Unadjusted OR - -
Adjusted OR - -
Medication during pregnancy 7(12.1) 3(14.3) 721
Unadjusted OR 2.88 (0.33-24.90) 3.50 (0.33-36.67)
Adjusted OR 1.01 (0.10-10.29) 2.88 (0.26-32.11)
Maternal stress during pregnancy 34 (58.6) 4(19.0) .002

Unadjusted OR
Adjusted OR

2.05 (0.76-5.55)
1.88 (0.63-5.64)

0.34 (0.09-1.35)
0.22 (0.04-1.34)

The reference group for determining the OR was “typically developing children”. Adjusted estimates fake account of age, gen-
der and socioeconomic status. = : Fisher's exact test between the ADHD and unaffected siblings. ADHD : attention-deficit/hyper-

activity disorder, OR : odds ratio

Table 3. Obstetrical and postnatal risk factors in ADHD and unaffected siblings : N (%), odds ratio (OR) (95% confidence interval)

ADHD (N=58) Siblings (N=21) x p*
Cesarean section 24 (41.4) 10 (47.6) 0.245 621
Unadjusted OR 0.81 (0.29-2.23) 0.63 (0.19-2.13)
Adjusted OR 0.96 (0.30-3.04) 0.64 (0.17-2.44)
Prematurity (<37 weeks) 7(12.1) 3(14.3) 664
Unadjusted OR 1.37 (0.26-7.19) 0.60 (0.09-4.01)
Adjusted OR 2.08 (0.36-12.20) 0.53 (0.07-3.80)
Low birth weight (<2.5kg) 2(3.4) 1(4.8) 1.000
Unadjusted OR 0.75(0.07-8.71) 1.05 (0.06-17.95)
Adjusted OR 1.23 (0.07-20.88) 0.68 (0.03-15.04)
Perinatal medical problems 17 (29.3) 4(19.0) 565
Unadjusted OR 1.11 (0.37-3.31) 0.63 (0.15-2.64)
Adjusted OR 0.53 (0.14-1.96) 0.61 (0.12-3.06)
Mother as primary caretaker 48 (82.8) 16 (76.2) 0.432 511
Unadjusted OR 1.80 (0.57-5.74) 1.20 (0.30-4.74)
Adjusted OR 2.16 (0.59-7.89) 1.26 (0.29-5.48)
Change in primary caretaker 19 (32.8) 5(23.8) 0.584 445
Unadjusted OR 0.85 (0.31-2.38) 0.55 (0.15-2.06)
Adjusted OR 0.75 (0.25-2.30) 0.66 (0.16-2.68)
Breast feeding 46 (79.3) 16 (76.2) 0.89 766
Unadjusted OR 0.61 (0.15-2.39) 0.51 (0.10-2.45)
Adjusted OR 0.61 (0.14-2.70) 0.41 (0.07-2.03)

The reference group for determining the OR was “typically developing children”. Adjusted estimates take account of age, gen-
der and socioeconomic status. * : X-test or Fisher's exact test between the ADHD and unaffected siblings. ADHD : attention-defi-
cit/hyperactivity disorder, OR : odds ratio
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Table 4. Developmental risk factors in ADHD and unaffected siblings : N (%), odds ratio (OR) (95% confidence interval)

ADHD (N=58) Siblings (N=21) p*
Started toddling >15 months 4(6.9) 1(4.8) 1.000
Unadjusted OR 1.35(0.23-7.95) 2.00 (0.17-23.86)
Adjusted OR 1.10 (0.13-6.64) 2.84(0.22-36.54)
First word >12 months 17 (29.3) 2(9.5) .081
Unadjusted OR 4.15(0.87-19.73) 1.05(0.13-8.24)
Adjusted OR 2.85 (0.56-14.40) 1.13 (0.28-4.49)
First sentence >30 months 9 (15.5) 2(9.5) 718
Unadjusted OR - -
Adjusted OR - -
Toilet-trained >36 months 8(13.8) 1(4.8) 271
Unadjusted OR 4.38 (0.53-36.40) 1.05 (0.06-17.95)
Adjusted OR 4.63 (0.43-49.72) 1.13 (0.05-23.61)

The reference group for determining the OR was “typically developing children”. Adjusted estimates fake account of age, gen-

der and socioeconomic status. * :
activity disorder, OR : odds ratio

Fisher's exact test between the ADHD and unaffected siblings. ADHD : attention-deficit/hyper-

Table 5. Family history in ADHD and unaffected siblings : N (%), odds ratio (OR) (95% confidence interval)

ADHD (N=58) Siblings (N=21) e p*
Tic 4(6.9) 0(0.0) 569
Unadjusted OR 1.56 (0.16-14.74) -
Adjusted OR 1.16 (0.08-9.48)
Other psychiatric disorder 25 (43.1) 6(28.6) 1.37 .243

Unadjusted OR
Adjusted OR
Developmental disorder
Unadjusted OR
Adjusted OR

5(8.6)
0.32 (0.08-1.24)
0.40 (0.09-1.87)

7.58 (1.62-35.47)t
8.76 (1.69-45.45)1

4.00 (0.71-22.67)

4.37 (0.72-26.53)
2(9.5)

0.36 (0.06-2.09)

0.29 (0.04-2.09)

1.000

The reference group for determining the OR was “typically developing children”. Adjusted estimates take account of age, gen-
der and socioeconomic status. * : X*-test or Fisher's exact test between the ADHD and unaffected siblings, T : The ORs that are sig-
nificant. ADHD : attention-deficit/hyperactivity disorder, OR : odds ratio
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