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Objectives: Executive dysfunctions including working memory deficit have been suggested to be one of the major neuropsychological eti-
ologies of attention-deficit hyperactivity disorder (ADHD). The purpose of this study was to investigate the augmentative effects of work-
ing memory training on the behavioral problems, quality of life, and parental stress of medicated children with ADHD.

Methods: Twenty-five children with ADHD, aged 9 to 19 years, who were being treated with ADHD medication, were included. The par-
ticipants were trained with a commercially available and computerized working memory program (Cogmed®) for 5 weeks without any al-
teration of their medication. The Child Behavior Checklist (CBCL), KIDSCREEN-52 quality of life measure, and Parenting Stress Index-
Short Form (PSI-SF) were administered before training, and 4 weeks and 7 months after training, respectively.

Results: After completing the training, the anxiety/depression, social problems, thought problems, attention problems, aggressive behav-
ior, and externalizing problems scores in the CBCL were significantly reduced. The score on the Parent-child dysfunctional interaction in
the PSI-SF was also decreased. However, the scores related to the quality of life were not changed. These changes were still observed 7
months after the training.

Conclusion: Cogmed working memory training can be a promising training option for the additional improvement of behavioral prob-
lems and parental stress in medicated children with ADHD.
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Table 1. Demographic and clinical characteristics of study sub-
jects (n=25)

Characteristics Mean=+SD or n (%)
Age (years) 13.1£3.0
Sex (male) 17 (68.0)
1Q 102.2+17.6
ADHD subtype
Combined type 9 (36.0)
Predominantly inattentive 16 (64.0)
type
Predominantly hyperactive- 0 (0.0)
impulsive type
Comorbidities
Depressive disorder 6 (24.0)
Oppositional-defiant 2 (8.0)
disorder
Conduct disorder 1 (4.0)
Learning disorder 4 (16.0)
Anxiety disorder 2 (8.0)

Medications (mg/day)
MPH dose
Atomoxetine dose

59.79+25.87 (56.0)
46.00+25.10 (20.0)
43.00+33.10, 26.67 +18.94 (24.0)

ADHD: attention-deficit hyperactivity disorder, MPH: methylphe-
nidate, SD: standard deviation

MPH+atomoxetine dose

2} obg-S & 250191 0m ot 179, ofo} 8g o & 2.1:19)
HHHE Btk 0|59 Bt A% 13.1+3.041(H9]: 94~
195943, Bt A 25102 102.2+17.6(4): 75~127)°]
2tk ADHDO| 391732 29249 A% 1678(64.0%),
E314 9%(36.0%)°0191L, T8 24l 6%(24.0%),
Ao Auralatol] 278(8.0%), 247 178(4.0%), 57l 478
(16.0%), =31 ofl 278(8.0%)°11t. & % methylphenidate
= 583 A= 1495(56.0%, B85 59.8 mg/day), atom-
oxetine S B33+ 9= 53(20.0%, B85 46.0 mg/day),
E o} 589 9= 69(24.0%, B85 methylphenidate
43.0 mg/day, atomoxetine 26.7 mg/day)©]ith
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Table 2. Changes of the K-CBCL, K-KIDSCREEN-52-HRQOL, and PSI-SF from baseline to 1 month and 7 months after training (n=25)

Baseline Month 1 Month 7
Variables Mean+SD Mean+SD Mean=+SD df y2orZ P
orn (%) orn (%) orn (%)
K-CBCL
Social competence scale
Social 45.44+18.69 50.28+£20.82 48.88+£25.70 2 0.32 0.852
School 47.40£19.15 49.60+19.47 49.92+21.70 2 0.26 0.878
Total competence scale 42.68+18.30 44,44+19.58 45.72+27.41 2 0.32 0.852
Behavior problem scale
Withdrawn 56.36+£8.05 53.60£5.61 53.80+6.86 2 1.50 0.472
Somatic complaints 52.56+3.51 51.56+3.29 52.08+3.79 2 1.04 0.595
Anxious/depressed™" 54.56+5.51 52.36+3.60 52.48+4.34 2 8.21 0.016*
Social problems*! 59.24+8.25 56.36+7.90 56.40+7.89 2 10.37 0.006"
Thought problems' 57.00+6.89 55.16+6.97 53.32+6.34 2 9.70 0.008"
Attention problems*' 58.36+5.00 55.36+6.71 55.56+6.25 2 6.72 0.035*
Delinquent behavior 52.52+5.42 52.36+3.50 52.40+3.74 2 1.14 0.565
Aggressive behavior 54.20£5.21 53.32+£5.24 51.60£2.84 2 5.35 0.069
Sex problems 51.20£4.15 50.20+1.00 50.96+3.43 2 2.67 0.264
Emotional lability 51.32+1.60 50.32+1.60 50.00+0.00 2 2.00 0.368
Internalizing problem 54.60£5.49 52.32+3.77 52.48+4.42 2 3.64 0.162
Extermnalizing problem 53.64+5.19 53.04+4.62 51.64+2.81 2 4.75 0.093
Total behavior problem®*" 54.92+4.99 52.84+4.65 52.20+3.83 2 8.47 0.015*
K-KIDSCREEN-52-HRQOL
Physical wellbeing 16.18+4.79 17.70£4.57 17.48+£4.23 2 3.75 0.154
Moods and emotions 47.36+10.56 46.70+10.40 49.35+£11.57 2 3.21 0.201
Social support and peers 21.05+6.28 22.74+10.32 22.30+6.40 2 0.58 0.747
Parent relations and home life 22.09+5.49 23.26+£5.48 23.48+4.85 2 4.59 0.101
Self-perception 19.14+3.41 20.22+3.81 19.22+3.77 2 2.76 0.252
Autonomy 16.64+4.87 17.30+5.45 16.65+5.67 2 2.31 0.314
School environment 21.55+6.31 22.70+4.68 22.35+5.12 2 1.40 0.497
Social acceptance (bullying) 12.95+2.19 13.61+1.97 13.54+2.11 2 0.31 0.856
Financial resources 92.18%£3.71 10.17+3.24 10.18+3.46 2 1.94 0.380
Total quality of life 186.14+33.04 194.39+32.21 195.77 £34.20 2 3.60 0.165
PSI-SF
Parental distress 30.60+6.49 28.79+7.16 27.56+7.43 2 7.36 0.351
Parent-child dysfunctional interaction®" 31.16+7.21 29.17+6.82 26.84+7.43 2 4.80 0.025*
Difficult child 38.16£6.99 38.63+8.39 40.96+£7.12 2 4.19 0.091
Total stress 99.72+9.55 96.58+13.95 96.16+10.33 2 2.09 0.123

*p<0.05, 'p<0.01, *Friedman test with post-hoc Wilcoxon singed rank test revealed significant difference in mean rank reduction
from baseline to 1 month after training, $Friedman test with post-hoc Wilcoxon singed rank test revealed significant difference in
mean rank reduction from 1 month to 7 months after training, 'Friedman test with post-hoc Wilcoxon singed rank test revealed sig-
nificant difference in mean rank reduction from baseline to 7 months after training. K-CBCL: Korean version of Child Behavior Check-
list, K-KIDSCREEN-52-HRQOL: Korean version of KIDSCREEN-52 Quality of Life Measure for Children and Adolescents, PSI-SF: Parental

Stress Index-Short Form, SD: standard deviation
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