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Objective: To assess and compare working memory of children with 
Attention Deficit Hyperactivity Disorder (ADHD}, their sibling and those 
children with other chronic medical illness. 

Method: By using a cross-sectional design, 57 subjects were recruited 
through universal sampling from Hospital Universiti Sains Malaysia. 
a) ADHD group (n= 21), 
b) siblings of ADHD children group {n=15), and 
c) non-ADHD children with chronic medical condition as the control group 
(n = 21}. All subjects were aged between 6 and 15 years, and ADHD was 
diagnosed according to DSM-IV-TR. Those with other psychiatric co
morbidity or Intelligence Quotient (IQ) Jess than 70 were excluded. Three 
tests from the Working Memory Test Battery for Children were used for 
assessment. Digit Recall was used for assessment of the phonological loop 
component, Maze Memory test for the visuospatial sketch pad component 
and Backward Digit Recall for the central executive component. 

Result: ADHD children and their siblings showed similar impairment and 
both differed from the control group on the Maze Memory test. ADHD 
children also showed Impairment in Digit Recall test, however the sibling 
group did not differ from the control group on this test. The score of 
Backward Digit Recall did not show any significant difference between the 
3 groups. 

Conclusion : Impairment of the visuospatial sketch pad component of 
working memory seems to cluster in ADHD children and their siblings. 
Thus, Impairment of vlsuospatial sketch pad component may point 
towards an endophenotype of ADHD. 
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Figure 1: A simplified representation of working 
memory model (Baddeley, 1998) 
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Hypothesis 

1. Working memory of ADHD children and 
their siblings are poorer compare to 
control group. 

2. There is no different in working memory 
performance of ADHD children and their 
siblings. 

3. There is no relationship between working 
memory scores and sociodemographic 
variables. 

Methodology 

Study design 
-Cross-sectional study. 

Sampling method 
-Universal sampling method. 

Study Subjects 
-Patients attending Child & Adolescent 

Psychiatric Clinic, HUSM; their siblings and 
patients from Paediatric Clinic, HUSM. 

Objective 

1. To assess and compare working 
memory of ADHD children, their 
sibling and control group. 

2. To determine the familial clustering 
of working memory impairment in 
ADHD. 

3. To look for any association between 
working memory scores and 
sociodemographic variables. 

-Diagnosis 
fOllow DSM-N 
TR criteria (By 
child & 
adolescent 
psychiatrist) 

-No co-morbid 
psychiatry, 
medical or 
surgical illness 

-oases age to 
the ADHO 
siblings. 

-No 
psychiatric, 
medical or 
surgical illness 
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Control 
Grou~ 

No psychiatric 
isorder. 

Matched age & sex 
ith ADHD children. 

(MINI Kid Screen- for screening of psychiatric disorder) 
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Inclusion Criteria 

Aged between 6 to 15 years. 

The child must be able to communicate in 
English, Mandarin or Malay language. 

10;:>:70 (Seguin Form Board Test) 

Instruments used 

Sociodemographic questionnaire. 

M.I.N.I. Kid Screen. 

Seguin Form Board Test. 

Working Memory Test Battery for Children 
( WMTB-C) 
-Digit recall (phonological loop). 

-Backward digit recall (central executive). 

-Maze memory test (visuospatial sketch pad). 

Exclusion Criteria 

History of severe head injury or any head 
trauma which cause lost of constiousness. 

Hearing impairment. 

Parent or guardian refused to give 
informed consent. 

Study Flow Chart 
Screening of inclusion and exclusion criteria 

(Interview, MINI Kid Screen, Seguin Form Board Test) 

~- ~~·~-~ 

~~l~D Siblings I ~Control Groupl 
1) Group (n=lS) -Motth(n=21) 

- I~ 
Assessment of Working Memory: 
l.Digit Recall Task 
2.Maze Memory Task 
3.Backward Digit Recall Task 

Table 4: Sociod leADHD children (n 21),5~~tings of 
ADHD chilclre~-(~;,;J er chronic medical illness n-21 

)(2=7.096; p::0.029 tDHDSiblings Control group 
G~o 

Gender: Male ?- 19(90.S%) 9(60.0%) 19(90.S~o) 

F~male 2(9.S%) 6(4(1.0%) 2 (9.S%) 

Age (years) Median, Range 8.5, 6.3-11.8 9.5,6.4-14 l 8.9.6.7-119 

Ethn1c Group: Mala} 20(95.2%) 15 (100%) 21 (100%) 
C"hillCSe I (4.8%) 0 0 
Others 0 0 0 

Father Educah011 Le,·el 
Not schooling " " " Primary 2 (9 5%) 1(6.7%) 2 (9 5%) 

Sccond.af) 12 (57.2%) 9(6(1_1)010) 13 (61.9%) 
Tert1ary 7(33.3%) 5(33_3%) 6(28.6%) 

Mother Educatio"' 
Mann·Whitnev T~ Not schoolmg Kntskai·Wallis Test 

Primary p:(}.041 ADHD & COntrol 
Secondary P"'0.017 
Tertian- ~ 

JQ:Mcdilll1 ~ I 103 ,..._ 125 
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Table 8: Working memory performance of subject's groups 

Test Score Subject's Medtan Kruskal-Wallis Test 
Group 

Chi-Square P Value 

DigitRecaU ADHD 75.00 15.6! <0.001 
Son<Wd 

ADHD Soo~ 85.00 

(l'h<mnlll(!loal) SibHngs 
85.00 -Control 

Maze Memory ADHD 8100 9.81 0.007 
Standard 
Seore ADHD 87.00 

{V~>t100))11118ll Siblings 

Control 10000 

Backward D1git ADHD 72.00 3.34 0.188 
Recall 
Standard ADHD 82.00 

Score Siblings 

(Cermal E=ti•-cl Control 78.00 

Association of demographic variables with 
the working memorv scores 

In the Spearman correlation analysisfiO\ 
score onl · · i~ 
wit kward Digit Recall Standard 
Score in ADH group corre a 1on 
coefficient= 0.497, p=0.022) and control 
group (correlation coefficient= 0.541, 
p=0.011). 

Other demographic variables did not show 
any association with the working memory 
scores. 

ADHD group showed impairment in 
Visuospatial sketch pad component and 
phonological loop component of working 
memory. (Similar with previous study 
Karatekin and Asarnow, 1998). 

Table 9: Comparison of Digit Recall Standard Score and 
Maze Memory Standard Score among the study groups 

Test Score Subject's Subject's Mann-Whttney Test 
Group (I) Group (J) 

Z Score Asymp Sig 
(2 tailed) -Digtt Recall ADHD ADHD -3.19 r o_ooJ 

Standard Siblings 
Score ADHD Control -3.50 '<0001_,1 

ADHD Control -0.34 0 734 
Siblin 

M~• ... ""ADHD ADHD -1.01 O.ll ir"'o 
Memory Siblinw; 
Standard ADIID Control -2 92 1 r o.om 

Score 

ADHD Control -2.12 '00"./ Siblings 

Oi 

1 

Siblings group showed impairment in 
Visuospatial Sketch pad component of 
working memory. (Similar with previous 
study Rommelse et al, 2008) 
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• ADHD group and siblings group showed 
similar impairment in Visuospatial sketch 
pad component. 

• From the result of this study, we can 
suggest that impairment of visuospatial 
sketch pad component of working memory 
are clustered in ADHD family. 
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Limitation 
• Small sample sizes. 

• Control group of chronic medical condition. 

• Did not investigate the effect of ADHD 
medication. 

• Did not sub-classified the ADHD types. 

• WMTB-C 
- Only used 3 out of the 9 subtests. 

• Only involve 1 siblings. 
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