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Objectives : The objective of this study was to investigate the relationship between restricted, repetitive behaviors and inter-
ests (RRBI) and autistic symptoms in Korean high functioning autism spectrum disorder (ASD) children and to examine the
structure of RRBI.

Methods : Participants included 147 high functioning ASD subjects and 181 unaffected siblings. ASD subjects were divided
into two groups based on the presence of RRBI. The domain scores of the Korean version of Autism Diagnostic Interview-Re-
vised (K-ADI-R), Korean version of Asperger Syndrome Diagnostic Scale and total scores of Korean translated version of Social
Responsiveness Scale, Korean version of Social Communication Scale were used for comparison of ASD symptoms between the
groups. Eleven items from the RRBI domain of the K-ADI-R were used in principal axis factor analysis (PAF).

Results : A statistically lower nonverbal IQ score was observed for ASD with RRBI than for ASD without RRBIs, and more
social deficit, communication deficit, and behavioral and emotional problems were observed for ASD with RRBI compared to
ASD without RRBI. Using PAF, two distinct factors were identified. ‘Resistance to trivial changes in environment’, ‘Difficulty
with minor changes in personal routine & environment’, and ‘Compulsion/ritual” were included as one factor.

Conclusion : Analysis of the data suggests that the presence of RRBI in high functioning ASD is associated with a more severe
presentation of autistic disorder. In addition, there appears to be heterogeneity within RRBI in autism except insistence on sameness.
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Table 1. Demographic data and intelligence of subjects
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EAE AL Statistical Package for the Social Sciences
(SPSS) version 19.0(SPSS Inc., Chicago, IL, USA)= A&}
gt ol ek EA) H|mE Qe ¢4d Wm0 Wyt v)al
9] AL analysm of variance(ANOVA)Z E-A15101, HEE
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AE, Yol7t Al Z1g Akolol] Zfo]7} Qlof Frw &4 (anal-
ysis of covariance)= AH&-51o] HASIACE
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% 8%l & 24 (principal axis factor analysis)< A3
oP Atk SIS Promax 7S AEsIGIcE 228 72F &
QUsh )5 F459] AT S Sol7] $18] A (Pearson
correlation)& AlA3Ith & Ao AFS-E EAF 59
AL p value<.052 A2J5}3ict.
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1467go1m, AL 121.87+48 867149
37-2227§19)°] 1tk Unaffected sibling % 18190]1L <1
& 100094485271 4(H 9] : 36-249742)o|9ick ASDRE Fo]
A ASD+RRBIT-2 11974(81.5%)°]37, ASD-RRBIT-2 277
(18.5%) 0.2 AHd A& H= ASD7} thE AFA|819ich
Al ko] Q1782 W42 Table 19 AAISHTE Al Fgke)
o118k EAJ-S H|:A] ASD-OlA] unaffected sibling®.Ch
EAH oz Qoju|s YR} wokon o]zl wkthp<
01).

2. X7l
A A9 A4$
ted sibling®2t} 2]%5-0]

< RRBI®} AFtglo] ASDollA] unaffec-
It p<.0D. 2 Alse] 4

ASD+RRBI (N=119)  ASD-RRBI (N=27) Sibling (N=181) Total (N=327) Fory? p  Post-hoc
Male, N (%) 108 (90.8) 23 (85.2) 99 (54.7) 230 (70.3) 47.86 <001 a=b#c
Age (month)
Mean (SD) 119.90 (49.09) 130.56 (47.79) 100.09 (48.52) 109.82 (49.79) 8.62 <001 a b>c
Range 37-222 44-217 36-249 36-249
PIQ, mean (SD) 97.92 (18.80) 109.07 (18.41) 119.22 (15.71) 110.63 (19.79) 55.71 <001 a<b<c
FSIQ, mean (SD) 86.54 (25.25) 93.84 (23.69) 107.07 (18.09) 98.56 (23.44) 30.51 <001 a, b<c

Group differences tested with analysis of variance, except for sex ratio, which was tested using chi-square test. a : ASD+RRBI, b :
ASD-RRBI, ¢ : sibling. ASD : autism spectrum disorder, FSIQ : full scale intelligence quotient, PIQ : performance intelligence quotient,

RRBI : restricted, repetitive behaviors and interests
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Q18131 ASD+RRBITH¢] 71 A7} =k3L, unaffected si-

bling®] 74 A7} Wtk Ol% o], A4, vl Als
A5 AR B M= At 5Ya%cHTable 2).

2) 7|t XHIZ 2 B4

K-SCQ, K-SRS9| &3} K-ASDS9] AR gH=¢l ‘91ef,
AREVY, A8 s, A, AR A4S T Al 2ol
A H|23t A3} K-SCQ, K-SRS, K-ASDS2] ¢lo], AFgjA], 3
A W, s FollAl Al i Atolefl EAIH .= 2
gk 2ko)7k A%k ASD+RRBIEO] 7H 427 w3k,
unaffected sibling®] 7H A7t Wokt} K-ASDSE] Q1A

Table 2. Comparison of ASD-related symptoms and K-CBCL in subjects

ASD+RRBI (N=119) ASD-RRBI (N=27)

Sibling (N=181)

Model 1 Model 2 Model 3 Post-hoc
Mean (SD) Mean (SD) Mean (SD)
K-ADI-R
Social deficit 22.17  (5.25) 13.59  (7.43) 223 (3.61) 65423  510.08" 382.82"  a>b>c
Communication 16.55  (4.35) 9.75  (6.47) 1.58  (2.80) 528.31 410.771 318.82"  a>b>c
deficit-verbal
Communication 731 (5.61) 3.96  (4.48) 1.14  (2.00) 87.17 85.76" 57.19"  a>b>c
deficit-nonverbal
RRBIl-algorithm 580 (2.21) 1.81 (202 60 (1.02) 358.19 281.741 213.96"  a>b>c
RRBI-nonalgorithm 8.80 (3.87) 2.85 (2.87) 1.02  (1.65) 282.71 222221 166.92"  a>b>c
K-SCQ 17.97  (7.59) 13.37  (8.05) 3.58  (3.69) 217.33 163.60" 116.64"  a>b>c
K-SRS 86.89 (24.05) 6544 (3792  22.74 (18.28) 271.67 197.86" 144.54"  a>b>c
K-ASDS
Langauge 494  (1.86) 3.88 (2.62) 1.42  (1.65) 127.83" 87.55" 69.42"  a>b>c
Social interaction 8.34 (2.97) 450 (3.73) 76 (1.68) 320.76" 24478 190.09"  a>b>c
Behavior problem 439 (2.68) 2,60 (2.65) 67 (1.64) 98.35" 77.491 53.37"  a>b>c
Cognitive ability 6.45  (2.17) 536 (2.55) 2.89  (2.06) 93.67" 62.39" 63.99"  a,b>c
Sensorymotor problem 212 (1.63) 124 (1.36) 43 (1.0 51.83" 33.897 26277 a>b>c
K-CBCL
Withdrawn 61.53  (10.19)  60.15 (12.04) 4713 (6.87) 96.87" 64.98" 51.89"  a, b>c
Somatic complaints 4962 (9.51) 4935 (14.51) 4621  (6.16) 5.82" 1.70 3.32* a>c
Anxious/depressed 56.61  (11.40) 56.62 (13.08) 4411 (8.70) 55.211 31.391 29907  a, b>c
Social problems 68.86 (9.19) 6262 (14.22) 4562 (8.80) 200.70" 139.93" 114977 a>b>c
Thought problems 61.53  (9.74)  56.42 (12.62) 4728 (5.89) 100.29° 76.58" 55.16"  a>b>c
Inattention 61.56 (8.39) 5619 (13.14) 4237 (8.51) 153.95" 102.891 70.92"  a>b>c
Conduct behavior 50.48 (8.62)  50.62 (11.62) 4429 (6.67) 22577 10.78" 10177 a>b>c
Aggressive behavior 52.14 (11.04) 51.15 (13.28) 4297 (8.81) 29.12" 15.90" 13697  a,b>c
Internalizing symptoms 57.69 (10.39) 57.04 (14.09) 43.74  (8.65) 72.09" 45,097 39.237 a, b>c
Externalizing symptoms ~ 51.57  (10.89) 5023 (14.22) 4250 (8.84) 27.70" 15.35 13.65"  a, b>c
Total behavior problems  59.46  (9.76) 5581  (16.03) 41.53  (9.54) 103.121 65.191 52.14"  a,b>c
Sexual problems 51.76  (9.20) 51.22  (8.61) 4795  (5.14) 8.68" 6.26" 3.92% a>c
Affective problems 50.72 (34.89) 44.44 (9.51) 41.74  (7.27) 5.26" 3.89* 4.78" a>c
Group differences tested with ANOVA. * : p<.05, f : p<.01. Model 1 : no covariates are controlled. Model 2 : confrolled for age and

sex as covariates. Model 3 : confrolled for age, sex and nonverbal IQ as covariates. a : ASD+RRBI, b : ASD-RRBI, ¢ : sibling. ASD : au-
fism spectrum disorder, K-ADI-R : Korean version of Autism Diagnostic Interview-Revised, K-ASDS : Korean version of Asperger Syn-
drome Diagnostic Scale, K-CBCL : Korean version of Child Behavior Checklist, K-SCQ : Korean version of Social Communication Scale,
K-SRS : Korean translated version of Social Responsiveness Scale, RRBI : restricted, repetitive behaviors and interests, ANOVA : anal-

ysis of variance
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Table 3. K-ADI-R items used in factor analysis (N=146, 0=normal, 2=abnormal)

+= DSM-IV-TR&

Frequency in ever score % (range : 0-2)

K-ADI-R items from RRBI domain 0 : p Mean (SD)
#67. Unusual preoccupation 53.8 12.4 33.8 0.79 (0.92)
#68. Circumscribed inferest 22.1 19.3 58.6 1.36 (0.83)
#69. Repetitive use of objects 324 23.4 44.1 1.12(0.87)
#70. Compulsion/ritual 53.8 19.3 26.9 0.73 (0.86)
#71. Unusual sensory interest 49.0 34.5 16.6 0.68 (0.74)
#72. Sensitivity to noise 66.9 6.2 26.9 0.60 (0.88)
#73. Idiosyncratic negative response 58.6 9.0 32.4 0.75(0.92)
#74. Difficulty with minor changes in personal routine & environment 62.1 14.5 23.4 0.61 (0.84)
#75. Resistance to frivial changes in environment 96.6 0.7 2.8 0.06 (0.34)
#76. Unusual attachment to objects 78.6 13.1 7.6 0.28 (0.60)
#77. Hand & finger mannerisms 77.2 6.9 15.9 0.40 (0.76)
#78. Other complex mannerism or stereotyped body movements 83.4 55 11.0 0.29 (0.66)

K-ADI-R : Korean version of Autism Diagnostic Interview-Revised, RRBI : restricted, repetitive behaviors and interests
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Table 4. Factor analysis of RRBI on the K-ADI-R

. . Factor loadings
K-ADI-R items from RRBI domain e R—

1 2
Unusual sensory interest .580* .014
Repetitive use of objects .545* .047
Idiosyncratic negative response A11%* 169
Unusual Preoccupation 411 =011
Unusual attachment to objects 392 —.044
Hand & finger mannerisms 377 —.153
Resistance to trivial changes in —.256 571*
environment
Sensitivity to noise .093 .509*
Difficulty with minor changes in personal
. . .026 A481*
routine & environment
Compulsion/ritual .091 468*
Other complex mannerism or stereotyped
.027 213

body movements
Circumscribed Interest 247 .047

* . factor loadings for those items that exceed 0.4. K-ADI-R :
Korean version of Autism Diagnostic Interview-Revised, RRBI :
restricted, repetitive behaviors and interests

Table 5. Correlations between RRBI factor scores and autistic
symptoms

Pearson correlation

Factor 1 Factor 2
Age -0.101 —0.029
Nonverbal IQ -0.137 -0.129
K-ADI-R
Social deficit 0.372* 0.301*
Communication deficit : verbal 0.531* 0.286*
Communication deficit : nonverbal 0.221* 0.221*
K-SRS 0.284* 0.284*
K-ASDS
Language 0.274* 0.098
Social interaction 0.390* 0.304*
Behavior problem 0.397* 0.452*
Cognitive ability 0.293* 0.255*

* 1 p<.01. K-ADI-R : Korean version of Autism Diagnostic Inter-
view-Revised, K-ASDS : Korean version of Asperger Syndrome
Diagnostic Scale, K-SRS : Korean translated version of Social
Responsiveness Scale, RRBI : restricted, repetitive behaviors
and interests
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