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Conclusion

Objectives The aim of this study was to analyze the environmental and familial variables asso-
ciated with attention-deficit/nyperactivity disorder (ADHD) in children and adolescents.

Methods Children and adolescents aged 6-18 with in attention, hyperactivity, or impulsivity
who visited the Department of Psychiatry at Soonchunhyang University Bucheon Hospital from
April 2006 to April 2012, were interviewed for diagnosis of ADHD. Diagnostic and Statistical
Manual of Mental Disorders, 4th edition symptom criteria for ADHD were assessed using a semi-
structured interview, the schedule for affective disorders and schizophrenia for school-age chil-
dren present and lifetime version (K-SADS-PL). Environmental and familial variables were ob-
tained using questionnaires for parents.

In total, 262 children and adolescents with ADHD (n=139) and control subjects
(n=123) were recruited. In a multivariate logistic regression model, results of this study showed
that maternal psychiatric problem during pregnancy, dystoia, forceps/vacuum use during deliv-
ery, and unplanned pregnancy were risk factors for ADHD.

Findings of this study showed an association of some prenatal factors (such as
unplanned pregnancy or maternal psychiatric problem during pregnancy) and some perinatal
factors (dystocia and forceps/vacuum use during delivery) with increased risk of ADHD. The
identified risk factors are environmental, and therefore potentially preventable. Conduct of further
prospective studies is needed in order to clarify the potential role of these risk factors for ADHD.
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Table 1. Demographic characteristics of the subjects

ADHD group Control group
(n=139) (n=123)

Age (years)* 9.09 (2.44) 9.95(2.63)
Sext

Male 120 (86.3) 86 (69.9)

Female 19(13.7) 37 (30.1)
IQ

Total 95.64 (12.89) 97.77 (14.17)

Verbal 99.23(13.76) 99.94 (15.05)

Performance* 91.91 (13.91) 96.06 (13.53)

All data were presented as mean (+SD) or frequency (%). * : F=
2.02, p=0.006, p-value by student’s t-test, t: ¥?=10.45, p=0.001, p-
value by chi-square test, +: F=0.11, p=0.01, p-value by chi-square
test. ADHD : Attention-deficit/hyperactivity disorder, SD : Stan-
dard deviation, IQ : Intelligence quotient
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Table 2. Neurobiological environmental risk factors between the ADHD and control groups

ADHD group (n=139) Control group (n=123) Odds ratio
n (%) n (%) (95% ClI)
Pregestation
Infertility 8 (57.1) 6 (42.9) 0.98 (0.21-3.93)
Treatment of infertility 8 (42.1) 11 (57.9) 0.50 (0.16—1.51)
Unplanned pregnancy* 50 (63.3) 29 (36.7) 1.88 (1.03-3.42)
Medical illness 8 (88.9) 11 3.87 (0.31-47.02)
Substance intake during pregnancy
Therapeutic drug 11 (57.9) 8 (42.1) 0.89 (0.32—2.47)
Smoking 14 (82.4) 3(17.6) 3.18 (0.78—12.92)
Alcohol 9 (64.3) 5 (35.7) 1.28 (0.35—4.63)
Coffee/tea 5(41.7) 7 (58.3) 0.59 (0.18-1.97)
Addictive drug - - -
Maternal stress during pregnancy
Severe stress 70 (59.8) 47 (40.2) 1.55 (0.80—3.03)
Residence change 33 (57.9) 24 (42.1) 0.55 (0.25-1.21)
Change of marriage state 9 (50.0) 9 (50.0) 2.19 (0.54-8.93)
Change of employment 12 (70.6) 5(29.4) 0.84 (0.21-3.31)
Financial problem 29 (59.2) 20 (40.8) 1.10 (0.45-2.68)
Emotional support 7 (33.3) 14 (66.7) 2.32 (0.84-6.39)
Maternal psychiatric problemt 18 (81.8) 4(18.2) 4.75 (1.20-18.77)
Delivery
Preterm birth (>2 weeks) 32 (61.5) 20 (38.5) 1.12 (0.55-2.31)
Postterm birth (>2 weeks) 12 (46.2) 14 (53.8) 0.86 (0.31-2.35)
Premature rupture of membranes 19 (55.9) 15 (44.1) 0.99 (0.39-2.51)
Drug use during delivery 29 (54.7) 24 (45.3) 1.19 (0.54—2.64)
Forceps/vacuum use during delivery# 28 (73.7) 10 (26.3) 3.77 (1.45-9.77)
Dystocia (except use of drug, forceps)s 14 (73.3) 5(26.3) 3.44 (0.98-11.98)
Emergency cesarean delivery 26 (53.1) 23 (46.9) 0.62 (0.26—1.45)
Planned cesarean delivery 37 (56.9) 28 (43.1) 1.12 (0.56—2.26)
Breech delivery 0 (0) 3 (100) -
Postpartum newborn infant
Dyspnea 3 (100) 0(0) -
Jaundice 18 (61.3) 12 (38.7) 2.01 (0.73-5.51)
Use of incubator 13 (56.5) 10 (43.5) 0.47 (0.14-1.57)

Adjusted for age and sex. * : B=0.63, Wald=4.28, p-value=0.03, t: B=1.55, Wald=4.94, p-value=0.02, * : B=1.36, Wald=0.48, p-val-
ue=0.006, §: B=1.24, Wald=0.64, p-value=0.05. ADHD : Attention-deficit/hyperactivity disorder, Cl : Confdence interval
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Table 3. Psychosocial environmental risk factors between the ADHD and control groups

ADHD group (n=139) Control group (n=123) Odds ratio (95% CI)
n (%) n (%)

Maternal education (years)

<9 10 (7.5) 7 (5.9) 1.89 (0.58—6.08)

>10 123 (92.5) 111 (94.1) 0.52 (0.16—1.69)
Paternal education (years)

<9 4 (3.0 2(1.8) 2.13 (0.32-13.85)

=10 128 (97.0) 112 (98.2) 0.46 (0.07-3.04)
Low social economic status (medium-low~low)* 59 (63.4) 34 (36.6) 1.83 (1.07-3.14)
Separated/divorced/widowed 15 (57.7) 11 (42.3) 1.38 (0.58—-3.25)
Separated from caregiver before the age of 3 29 (56.9) 22 (43.1) 1.31 (0.68-2.50)
Three or more children 27 (65.9) 14 (34.1) 1.56 (0.76—3.20)

Adjusted for age and sex. * : B=0.60, Wald=0.27, p-value=0.02. ADHD : Attention-deficit/hyperactivity disorder, Cl : Confidence in-
terval

Table 4. Genetic risk factors between the ADHD and control groups

ADHD group (n=139) Control group (n=123) Odds ratio (95% Cl)
n (%) n (%)
ADHD symptoms of family
Father 6 (85.7) 1(14.3) 5.90 (0.00-.)
Mother 10 (83.3) 2 (16.7) 8.53 (0.86—84.08)
Siblings 12 (80.0) 3(20.0) 2.19 (0.52-9.30)
Family history of ‘nerves’
Father 20 (69.0) 9 (31.0) 2.76 (1.13-6.74)
Mother 3(75.0) 1(25.0) 0.50 (0.04-5.79)
Family history of psychiatric disorder
ADHD 13 (72.2) 5(27.8) 3.32(0.26-42.15)
Delinquency 2 (33.3) 4 (66.7) 0.42 (0.01-9.70)
Antisocial personality 1(20.0) 4 (80.0) <0.00 (0.00-.)
Impulse control disorder 3 (50.0) 3 (50.0) 4.69 (0.00-.)
Alcohol abuse* 16 (72.7) 6 (27.3) 4.58 (1.07-19.49)
Law-breaking 1(25.0) 3(75.0) 0.69 (0.04—11.62)
Learning disorder 5 (55.6) 4 (44.4) 6.78 (0.00—.)
Mental retardation 2 (25.0) 6 (75.0) 0.00 (0.00—.)
Autism 1(20.0) 4 (80.0) 0.77 (0.04-12.6)
Tic disorder 4 (28.6) 0 (71.4) 0.17 (0.02-1.15)
Major depressive disorder 18 (62.1) 11 (37.9) 2.75 (0.82-9.19)
Bipolar disorder 2 (40.0) 3 (60.0) 2.28 (0.00-.)
Anxiety disorder 8 (57.1) 6 (42.9) 1.37 (0.14-13.2)
Psychosis 4 (40.0) 6 (60.0) 0.32 (0.04-2.28)

Adjusted for age and sex. * : B=1.52, Wald=4.24, p-value=0.03. ADHD : Attention-deficit/hyperactivity disorder, Cl : Confidence in-
terval
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Table 5. Odds ratio and 95% CI of risk factors

Odds ratio p-value 95% Cl
Maternal psychiatric problem during pregnancy 5.76 0.02 1.32-25.14
Dystocia (except use of drug, forceps) 4.79 0.01 1.37-16.73
Forceps/vacuum use during delivery 3.75 0.006 1.45-9.66
Unplanned pregnancy 1.97 0.05 0.98-3.97
Low social economic status (medium-low~low) 1.88 0.07 0.94-3.76
Family history of alcohol 1.85 0.30 0.57-6.00
Adjusted for age and sex. Cl : Confidence interval
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