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Ez‘iiiﬁtive statistics of the Japanese version of Developmental Coordination Disorder Questionnaire.
Grade (age) Control during movement Fine motor General coordination DCDQ total
Male Female Male Female Male Female Male Female
M SD M SD M SD M SD M sD M SD M SD M SD

Middle (4-5) 19.46 540 19.04 535 1244 417 1478 402 16.09 476 1719 479 4799 1284 5097 1269
Senior (5-6) 2131 546 1999 526 1363 420 1559 3.76 1723 427 1773 459 5251 1211 5338 12.50

1(6-7) 2122 548 2038 532 1453 372 1612 363 1675 457 1799 459 5255 1224 5456 12.03
2 (7-8) 2151 522 2045 512 1382 363 1570 3.39 1627 439 1766 434 5173 1158 5381 1131
3 (8-9) 2229 538 2076 501 1417 356 1560 3.50 1698 426 1753 416 5344 1171 5394 11.00
4(9-10) 2294 543 2127 538 1491 351 1602 344 1776 433 1777 420 5579 11.67 5518 11.51
5(10-11) 2329 521 2186 564 1498 374 1658 347 17.83 446 1841 444 5610 1196 5699 12.00
6(11-12) 2339 577 2209 521 1488 400 1671 335 1772 475 1830 415 5599 1329 5712 1134
7 (12-13) 2364 526 2239 541 1488 393 1645 353 17.78 450 1835 440 5639 1233 5716 1201
8 (13-14) 2462 510 2303 552 1597 377 17.05 326 1907 446 1862 455 5972 1219 5859 12.08
9 (14-15) 2511 492 2373 555 1600 370 1739 344 19.04 461 1896 464 6036 12.00 6004 1222
Sex 78.88" 284137 21447 6.86"

Grade 36.70"" 25357 13337 29.677

Sex x grade 0.54 1.20 2.26" 1.30

" p<0.05.

" p<0.01.

™ p<0.001.

during movement subclass. In addition, the main effect of gender was higher in boys than in girls, and the main effect of
school grade tended to increase as the grade level increased. The main effects of gender (F(1, 6251)=284.13, p < 0.001) and
school grade (F(10, 6251)=25.35, p < 0.001) were significant in the fine motor subclass, while the interaction effect (F(10,
6251)=1.20) was not significant. The main effect of gender was higher in girls than in boys, and the main effect of school
grade tended to increase as the grade level increased. The main effects of gender (F(1, 6231)=21.44, p < 0.001) and school
grade (F(10,6231)=13.33, p < 0.001) and the interaction effect (F(10,6231)=2.26, p < 0.001) were significant in the general
coordination subclass. The simple main effect by school grade was significant in the middle class students of the nursery
school (F(1, 6231)=5.07, p < 0.001), the elementary Year 1 schoolchildren (F(1, 6231)=14.60, p < 0.001), and the Year 2
children (F(1, 6231)=17.14, p < 0.001), and was higher in girls than in boys. The simple main effect of school grade was
significant in both genders, boys (F(10,6231)=11.86,p < 0.001) and girls (F(10,6231) = 3.50, p < 0.001), but the difference in
school grade tended to be greater in boys than in girls. When the total scores of the DCDQ-] were analyzed using two-way
ANOVA, the main effect of gender (F(1, 6150) = 6.86, p < 0.01) and that of school grade (F(10, 6150)=29.67, p < 0.001) were
significant, while the interaction effect (F(10, 6150) = 1.30) was not significant. The main effect of gender was greater in girls
than in boys, and the main effect of school grade tended to increase as the grade level increased.

A main effect of school grade was observed at the subscale level and the total scores of the DCDQ-J; thus, the tendency of
their developmental changes was evaluated using multiple regression analysis. The 1st to the 10th items were prepared by
assigning a value of 1-11 to the middle class students of the nursery school through to Year 9 students. The influence of
gender against each subscale and the total score were controlled at Step 1, and the items regarding their school grade from
the 1st to the 10th were input by using a forward selection method at Step 2. The first item was significant in the control
during movement subclass (8=0.23, p <0.001), and it tended to increase as the grade level increased. In the fine motor
subclass, the first item was significant (=0.17, p < 0.001), and it tended to increase as the grade level increased. In the
overall coordination subclass, an interaction of gender and school grade was observed, so that multiple regression analysis
by gender was performed. The 2nd item was significant in boys (8=0.17, p < 0.001), and in girls (#=0.09, p < 0.001), and it
increased as the grade level increased. In the total scores of DCDQ-J, the first item was significant (8=0.21, p < 0.001), and it
tended to increase as the grade level increased. Fig. 1 shows the plot of scores by school grade and the approximation curve.

3.3. Subgroups of coordination

Using the standard scores of the 3 subscales of the DCDQ-J, k-means clustering was performed to study the subgroups of
coordination by changing the number of clusters from 2 to 4. In consideration of the interpretive potentiality, a 4-cluster
analysis was used. Fig. 2 shows the subscale scores of the DCDQ-] by cluster. All of the subscale scores of Cluster 1 (n=1414,
22.87%) were lower than the mean value; especially, the subscale score of the fine motor subclass was low. Therefore, Cluster
1 was defined as a “poor fine motor group.” Cluster 2 (n=2307, 37.31%) was characterized as having high subscale scores,
and it was defined as an “excellent coordination group.” The subscale score of fine motor alone in Cluster 3 (n=1377,22.27%)
was greater than the mean value, and other 2 subscale scores were lower than the mean value, and it was defined as an
“excellent fine motor group.” All of the subscale scores of Cluster 4 (n= 1086, 17.56%) were far lower than the mean values,
and it was defined as a “poor coordination group.”

The frequency of cluster occurrence was studied when school grade and gender were different. The bias between the
cluster and school grade was significant ( x*(30) = 294.66, p < 0.001). As the grade level increased, the number of participants
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Fig. 1. The score of Japanese version of Developmental Coordination Disorder Questionnaire by grade.
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Fig. 2. The score of Japanese version of the Developmental Coordination Disorder Questionnaire subscales by cluster (standardized scores).

in the excellent coordination group increased, while those in the poor coordination group decreased (Fig. 3). The frequency of
cluster occurrence of the other 2 groups was approximately 20% regardless of their school grade. In addition, there was a
significant bias between the cluster and gender (x*(3)=275.13, p < 0.001), which indicated that the poor fine motor group
had more boys than girls, while the excellent fine motor group had more girls (Fig. 4).

3.4. Relationship of the DCDQ-] with intelligence and ADHD-RS

In the Japanese version ADHD-RS, each subscale was averaged, and the resulting data was defined as inattentive (¢ = 0.90)
and hyperactive/impulsive (o =0.86); further, the total score of all items indicated ADHD tendencies («=0.93). The
correlation between the subscales was 0.75. The correlation coefficient between the DCDQ-], the IQ, and the Japanese version
ADHD-RS was calculated (Table 3). The 3 subscale scores and the total scores of the DCDQ-] were slightly positively
associated with intelligence. Furthermore, a negative correlation of —0.2 to —0.5 was observed between the 3 subscale scores
and the total scores of the DCDQ-J and the Japanese version ADHD-RS.
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Fig. 4. The frequency ratio of each cluster by sex.

4. Discussion

This study was undertaken in a large sample of Japanese children by using DCDQ-J, ADHD-RS, and the New Kyoken
Support to Intelligence Tests to establish relationships among coordination, ADHD tendencies, and intelligence. In this study,
differences in development were evaluated, taking into consideration that motor skills increase with age and that the scores
of control during movement and fine motor subclasses tend to increase linearly as the grade level increases. The general
coordination changed non-linearly regardless of gender, and the scores tended to increase sharply as the grade level
increased. The mean value and the development-related changes obtained in this study may be useful to study normal
development of coordination and for screening of DCD in Japanese children.

When the subgroups of coordination were studied using the DCDQ-J, they were classified into 4 groups, including the
poor fine motor group, the excellent coordination group, the excellent fine motor group, and the poor coordination group.
Among these groups, the number of the participants in the excellent coordination group increased as the grade level
increased, while those in the poor coordination group decreased. Furthermore, the poor fine motor group had more boys,
while the excellent fine motor group had more girls. There were various patterns, for example, children with poor
coordination were the weakest at fine motor or poor at all physical exercises, and the frequency of these patterns varied
depending on their school grade and/or gender. Accordingly, special attention should be paid to children with clumsiness to
determine the kind of movement that is their weak point, in consideration of their school grade and gender.

Table 3

Relationship between Developmental Coordination Disorder Questionnaire and intelligence quotient or attention-deficit hyperactivity disorder-rating
scale.

DCDQ
Control during movement Fine motor General coordination DCDQ total
Q 127 14 a1 147
ADHD-RS
Inattention —-26"" -467 ~48 437
Hyperactive-Impulsive -19™ -367 -357 -337
ADHD total —24™ —-45™" -.45" —41™
" p<0.001.
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The DCDQ-] was related to the ADHD tendencies in children. Previous studies have mention that DCD is associated with
ADHD, and that children with ADHD present clumsiness (Fox & Lent, 1996; Kopp et al.,, 2010; Lingam et al., 2010). In this
study as well, all subscales and total scores of the DCDQ-J were significantly associated with the Japanese version ADHD-RS,
which suggested that children with poor coordination more frequently showed inattention and hyperactivity in some
situations. On the other hand, there was almost no relationship between scores of the DCDQ-J and the IQ. The correlation
between the subscales and the total score of the DCDQ-] and their IQ ranged from 0.1 and 0.2, and children with poorer
coordination tended to have lower 1Qs, but the relationship was very weak. Considering that the IQ should be within the
normal limit in the diagnosis criteria of DCD by DSM-IV (2000), this study indicates that the DCDQ-] has some degree of
validity and may be a useful screening tool for DCD in Japan.

5. Limitation and perspectives

Only the questionnaire survey was done in this study, which was not intended to provide a medical diagnosis of DCD. In
countries other than Japan, the cutoff value of the DCDQ is set in terms of the medical diagnosis as well as other batteries of
tests (Schoemaker et al.,, 2006; Tseng, Fu, Wilson, & Hu, 2010; Wilson et al., 2000, 2009). Therefore, the predictive validity of
the DCDQ-J should be studied in Japan in the future.
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) is simpler and easier than the currently used “gold standard”

Keywords: lidity of PARS on the basis of data from 572 participants (277 PDD patients
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0 als with appropriate knowledge regarding PDDs, PARS may be superior to the
struments in terms of cost performance.
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1. Introduction

Over the course of many years, severalinstruments have been developed for the diagnosis, evaluation, and screening of
pervasive development disorders (PDD). In recent years, the Autism Diagnostic Interview-Revised (ADI-R; Le Couteur et al.,
1989; Lord, Rutter, & Le Couteur, 1994) has been broadly accepted as a standardized interview-based diagnostic instrument for
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PDD. The Autism Diagnostic Observational Schedule (ADOS; Lord et al., 2000, 1989) is also widely used as an observation-based
diagnostic instrument. These instruments have a high level of discriminative validity with respect to the differentiation of PDD
from non-PDD and are useful in reaching a definitive diagnosis; however, their implementation requires special training and
significant time, leading to the development of numerous simpler evaluation scales in recent years.

The Modified Checklist for Autism in Toddlers (M-CHAT; Robins, Fein, Barton, & Green, 20( )1 ) which has been broadly
accepted as a screening instrument, is a unique tool that comprises a combination of questio es, telephone interviews,
and structured follow-up interviews. Although it is a highly useful tool, its use is limited to toddlers because it was developed
with the aim of early identification of PDD. In countries such as Japan and other Asian co king the medical and
governmental services for PDD that exist in the United States and Europe, it is believed th many people with undiagnosed
PDD exist in a broad age group. In fact, Kawamura, Takahashi, and Ishii (2008) reported th yota City, Japan, where a
new systematic PDD screening system has been implemented, there were 11 times more detections of PDD compared with
that observed in a survey done 20 years ago. However, few regions in the world have e PDD detection system of
this kind. Considering this, the development of a simple and practical evaluation scale that can be applied to a wide age group
is an important and pressing issue.

The Autism Spectrum Screening Questionnaire (ASSQ; Ehlers, Gillberg, & Wing, 1999), Autism Screening Questionnaire
(ASQ; Berument, Rutter, Lord, Pickles, & Bailey, 1999), and Social Responsiveness Scale (Constantino et al., 2003) have been
developed as PDD evaluation scales that can be applied to a relatively broad age group. As-all of these evaluation tools are in
the format of a questionnaire that can be evaluated by parents or teachers, they have the advantage of being fairly easy to
implement. However, in most cases, parents lack the specialized knowledge needed to understand PDD, so the standards for
rating individual items can vary greatly depending on the individual conducting the evaluation, possibly leading to a
deterioration of the reliability of evaluation results. Furthermore, thoug achers generally have more PDD-related
knowledge than do parents, they have less specific knowledge of each individual child; hence, their evaluations tend to be
less reliable than those of parents. In practice, the sensitivity (true pos{ ate) and specificity (one minus false positive
rate) of the ASSQ in distinguishing PDD and non-PDD was .91 and .77, 1¢ ively, for the parent evaluation and .90 and .58,
respectively, for the teacher evaluation (Ehlers et al., 1999). Considerti g tha the sensitivity and specificity of the ADI-R were
1.00 and .90, respectively (Lord et al., 1997), the level of accuracy of t 5Q in distinguishing PDD from non-PDD was
Itaneous comparison conducted by Charman
isorders was .86 and .78, respectively, for the ASQ

To resolve this dilemma between accuracy and simplicity,
developed inJapan as an instrument for evaluating PDDs (Ada

he PDDs Autism Society Japan Rating Scale (PARS) has been
tal 2006 Kamio et al., 2006; Tsujii et al 2006) This scale

While PARS uses an interview format similar to ADI-R, the p
implemented after simple training. Furthermore, becaus

res, which are briefly summarized in the manual, can be
ia for rating each item is clearly defined in PARS, a more

evaluation time, the evaluator assigns values at three I
points)—for the 34 items listed as typical behavioral:
implement PARS is kept to 30-90 min, depending on the'interviewer's proficiency and the target’s age and symptoms.
There is no international literature on the psycho ¢ properties of PARS, although PARS is now widely used in Japan.
This study examined the reliability and validity nd involved a study population of 628 test subjects that included
302 people with PDD and 326 people without PDD. cifically, we evaluated the inter-rater reliability, factor structure,

2. Methods
2.1. PARS

The PARS instrument has been devel
Committee, 2008) in Japan. It involves,
a parent or family member of the sub

achi et al., 2006; Kamio et al., 2006; Tsujii et al., 2006) and published (PARS
evaluation of PDD symptoms through a semi-structured interview conducted with
s the target. This tool can be used to assess not only the risk of PDD but also the
need for support pertaining to administrative and medical services. PARS comprises both an evaluation of symptoms when
they were most pronounced during (named the peak symptoms scale) and an evaluation of current symptoms
(named the current symptoms scale). The former is used mainly to an assessment of PDD risk, and the latter is mainly used in
assessment of actual support needs. The peak symptoms scale, which comprises 34 items, is the same for subjects of all age
groups, whereas the current symptoms scale, which comprises 57 items, has 3 versions targeting different age groups:
preschoolers, primary schoolers, and adolescentsfadults. This study reports on data obtained from the peak symptoms scale.

The PARS peak symptoms scale comprises 34 items that describe the characteristic behavioral symptoms of PDDs during
the preschooler phase. The items were selected by a panel of eight child psychiatrists and a developmental clinical
psychotherapist who were specialized in autism research and clinical practice with more than 10 years of expertise. They
compiled behavioral characteristics shown by children with PDD and classified them into eight categories—Interpersonal
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Relationship, Communication, Restricted Interests, Stereotyped Behavior, Resistance, Hypersensitivity, Clumsiness, and
other complications. From these, 34 items relating to symptoms that are specific to PDD, as well as items relating to
nonspecific symptoms with high need for either clinical or administrative support, were selected. Twenty-two out of the 34
items corresponded to diagnostic features for PDD in the Diagnostic and Statistical Manual 4th Edition, Text Revision (DSM-IV-
TR; American Psychiatric Association, 2000), and 8 corresponded to associated features. S iptoms described in the
remaining four items (items 15, 27, 28, and 32) were not listed in the DSM-IV-TR, but since t often present in PDD
children seen in everyday clinical experience, they were included in the scales.

The evaluation of each item in PARS is based on a 30-page manual (PARS Committee, 2008); Thismanual includes detailed
explanations of the questioning and rating standards for each item. For example, for item 1 fthe peak symptoms scale (not
making eye contact), a sample question “has the child ever had difficulty making eye conta sented, and the rating
standards are listed in detail: “0: made eye contact always,” “1: had some difficulty makingeye contact (made eye contact
when requesting or showing interest in something but not otherwise; sometimes made eye contact and sometimes did not;
made eye contact only with the parents but not with others),” and “2: rarely made eye did not make eye contact
with parents; avoided eye contact).” In this way, evaluation based on subjective criteria of the interviewer is avoided, and a
more objective evaluation is possible.

2.2. Sample

The 572 subjects of the main sample comprised two broad groups: a PDD grou
control group made up of 295 subjects (Table 1).

Participants in the PDD group were diagnosed as having PDD or subordinate disorders based on the DSM-IV by
experienced psychiatrists of medical and educational facilities in 28 areas throughout Japan. The diagnoses were made by
integrating data from parental interviews; developmental and medical information; records provided by parents, other
caregivers, and teachers; and direct observations of and interactions with the children. Subjects were referred to the facilities
due to developmental concerns and randomly recruited for the study by examiners belonging to the facilities. Among these,
175 subjects underwent full-scale IQ tests using intelligence scales.such as.the Wechsler (Japanese WISC-III Publication
Committee, 1998; Shinagawa, Kobayashi, Fujita, & Maekawa, 1990), Binet (Tanaka Institute for Educational Research, 2003),
and K-ABC scales (Kaufman, Nadeen, & Kaufian, 1993). Of the 175 subjects, 51 were considered mentally retarded (IQ < 70),
while 118 were not (1Q > 70). To evaluate the correlation betwee RS and the ADI-R, an ADI-R interview was additionally
administered to 74 subjects (mean age = 14.0 years; SD = 3.6; rar ~24 years; mean IQ = 86.2; SD = 24.7; range = 40-135)
from the PDD group.

de up of 277 subjects and a nonclinical

Table 1
Characteristics of the main sample.
Age Gender
M? SD Range Male Female Total
All age groups

PDD® group 125 . - . 29.2 19-142 233 44 277
Without MR? (IQ° > 70) 12.7 . . . 16.8 70-142 105 13 118
With MR (IQ < 70) 12.3 : X 15.7 18-69 44 13 57
1Q unknown 124 . = - - 84 18 102

Nongclinical control group 1.08 . - - 153 142 295

Preschoolers (age, 3-6 years) ;

PDD group 5.1 R 3 24.5 22-121 27 12 39
Without MR (1Q > 70) 5.4 . ) ! 13.6 70-121 9 5 14
With MR (IQ < 70) 59 . K 17.8 22-68 3 3 G
IQ unknown 4.5 K - - 15 4 19

Nonclinical control group 4.8 ' - - 69 63 132

Primary schoolers (age, 6-12 years)

PDD group 9.9 . 319 18-140 94 15 109
Without MR (IQ > 70) 10.2 ‘ i 16.2 71-140 46 5 51
With MR (IQ < 70) 9.2 p . 13.5 18-65 16 5 21
1Q unknown 10.0 - - 32 5 37

Nonclinical control group 9.2 8 — - - 34 33 67

Adolescents and adults (age, 12-39 years)

PDD group 17.3 12-39 774 31.2 19-142 112 17 129
Without MR (1Q > 70) 17.1 12-39 97.9 16.9 70-142 50 3 53
With MR (1Q < 70) 159 12-31 44.9 16.7 19-69 25 5 30
IQ unknown 17.8 12-32 - - - 37 9 46

Nonclinical control group 20.1 13-38 - - - 50 46 96

2 Mean.

b Standard deviation.

¢ Pervasive development disorders.
4 Mental retardation.

¢ Intelligence quotient.
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Participants in the nonclinical control group were recruited from the local communities by individual examiners at
locations such as schools, daycare centers, universities, offices, parents’ circles, and neighborhood organizations. Individuals
were excluded from the nonclinical control group if they had a clinical diagnosis of any psychiatric disease. IQs were not
recorded for the nonclinical control group because they did not have histories of any psychiatric problems or special needs
education and were considered to have normal intellectual ability.

Furthermore, separate from the main sample, data from 56 participants (mean age=9.2
years) diagnosed as having PDD by experienced psychiatrists were analysed to evaluate the int

The protocol of this study was approved by the institutional review board of Hamamats

ar‘/; SD =5.8; range = 3-26
rater reliability of PARS.
rsity School of Medicine.

2.3. Procedure

Psychiatrists, clinical psychologists, and graduate students involved in the s r developmental disorders
administered the PARS interview by referring to the manual. They had undergone a brief training, which had the following
agenda: (a) a lecture on psychiatric features of individuals with PDD; (b) instructions on the'rating criterion of each item of
PARS; and (c) open completion, scoring, and discussion of the interview. They conducted the PARS interview with the
informants (many of whom were parents) after obtaining the appropriate informed consent. The interviewers were not
completely blind to the probands’ diagnosis because some of them recruited participants:themselves. For some participants,
had undergone a three-day long ADI-R
ethods of ADI-R (Lord et al., 1994). They

created a Japanese translation of the ADI-R and received permission from the or
through a validation process based on Japanese sample (Tsuchiya et al,, itted for publication). The ADI-R generates

subdomain of delays in language development differs depending o whether or not a subject can use language. We
implemented ADI-R only for subjects who can use language. ’
For the sample used for evaluation of inter-rater reliability, PAR

inter-rater reliability of PARS, the correlation coefficient be
subject was calculated. Second, to examine the factor stru
least-square estimation with promax rotation) was per
extracted. As the score for each item was considered as
carried out using the polychoric correlation coefficient lgado-Tello, Chacon-Moscoso, Barbero-Garcia, & Vila-Abad,
2010). Third, the « coefficient was calculated based on data of the PDD group to examine the internal consistency of the
overall scale and four subscales. Fourth, to examine convergent validity, correlation of PARS scores with the ADI-R algorithm
scores was considered using Pearson’s coefficient

Fifth, to consider how well PARS distinguishes be n PDD and non-PDD, t-tests and receiver operating characteristic
(ROC) analysis (Swets, 1988) were performed. RO yisis plots the curve (ROC curve) of the true positive rate (sensitivity)
vs. the false positive rate {(one minus specificit the discrimination cutoff value is varied. The larger the area under the
ROC curve (AUC), the higher the discriminative powe gf the scale. In general, sensitivity and specificity are in a trade-off
relationship, and the two cannot be simultaneously maximized. In the present study, the cutoff value was set at the point
where the sum of sensitivity and specificity was the largest, and sensitivity and specificity for that point were reported.
Further analysis including the presence of mental retardation (MR) as a variable was conducted to consider whether the
discriminative power of PARS is influenc

Before initiating the abovementioned
because previous studies (Adachi et al
PARS separately for each age group. O
age groups, both in the PDD group, F (-
decided to perform the analyses without any distinction between the age groups.

Significance levels of statistical tests.were set at 5% and 1%. Mplus (Muthén & Muthén, 1998-2007) was used for factor
analysis, and SPSS 15.0] (SPSS Inc., 2006) was used for other analyses.

alyses, we examined the difference in the scale scores for the 3 age groups
6;:Kamio et al., 2006; Tsujii et al., 2006) have examined the scale properties of the
vay ANOVA showed that the total PARS score did not significantly differ for the 3
}=.41, p=.66, and in the control group, F (2, 315)=2.49, p =.08. Therefore, we

3. Results

3.1. Inter-rater reliability

Spearman’s rank correlation coefficients between the scores of two interviewers were significant for all items (p < .05 in
item 27; p < .01 in remaining items), with an average value of .68 (SD=.11). For the total score, the Pearson’s correlation
coefficient between the scores of the interviewers was r=.78 (p < .01).

246



167

168
169
170
171
172
173
174
175
176

177

178
179

H. Ito et al./Research in Autism Spectrum Disorders xxx (2012) xxx-xxx 5

Table 2
Corrected item-total correlations and factor loadings.
No. ftem I-T corr.? Factor loading
F1sC? F2,5D¢ F3 sBd F4 RI®

5 Does not communicate interest by pointing .83 .01 .20
6 Verbal development is delayed .82 .00 .09
7 Conversation does not continue .03 29
4 Does not bring items to show .08 ~.23
1 Does not make eye contact .06 .04
2 Is not interested in other children -.02 -.05
9 Does not play with other children 15 .06
3 Does not look back when name is called 20 06
28 Becomes unstable bringing back to unpleasant memories —.06 -.01
26 Becomes confused when everyday situations or routines changes ~.12 06
33 Suddenly cries or becomes upset 02 05
32 Is very scared over nothing ~.06 18
34 Show self-injurious action like banging head on wall or chewing hands .26 -.15
27 Cannot maintain personal independence due to disrupted lifestyle .25 -.19
30 Disturbed by particular sounds 19 21
24 Does not like to be touched 20 .10
31 [s either insensitive or oversensitive to pain, heat, etc. 28 .03
20 Does not like to be held 16 17
22 Turns pages or crumples paper repeatedly in the same way .67 23
19 Eats or swallows nonfood items .66 -.22
14 Likes watching things that revolve .66 13
18 Is hyperactive and may go anywhere if left unattended .65 -.02
17 Walks on tiptoes .60 —.18
23 Moves entire or part of the body repeatedly in the same pattern 54 .06
12 Becomes immersed in sensory play 51 .06
15 Looks at things from the corner of eye or from extremely close 48 23
11 Repeats the words of commercials, etc, .00 .81
10 Parrot-like repetition stands out -.08 .68
13 Loves road signs, logos, numbers, and letters .06 .60
8 Speaks only one way to say what he/she wants -.06 51
21 Repeatedly watches specific scenes of videos .14 49
25 Persistently asks the same question .00 .38
16 Becomes immersed lining up toys and bottles .03 34
29 Extremely unbalanced diet, eats very few food items 11 .24
Interfactor correlations
F1 F3 F4
F2 25
F3 45 -
F4 27 33 -

Bold loadings indicate grouping in sub-scales.
# Corrected item-total correlation.

Social Communication.

© Sensitivity/Difficulty.

4 Stereotyped Behavior.

¢ Restricted Interests.

b

3.2. Factor structure and internal consistency

Table 2 shows the corrected item-total correlation for each item and the results of factor analysis. Based on a scree plot (9.25,
3.76,2.36,2.02,1.68, 1.62, .. .) that showed a leveling-off of eigenvalues after the fourth factor (cf, Cattell, 1966) and perceived
interpretability, a four-factor solution was emiployed. The four factors explained 42.27% of the variability of the total score, and
each factor was named in decreasing order according to the factor loading of the items grouped in the factor, starting with Social
Communication, Sensitivity/Difficulty, Stereotyped Behavior, and Restricted Interests. The « coefficient based on data of the
PDD group was .84 for the communication scale (8 items), .74 for the sensitivity/difficulty scale (10 items), .72 for the
stereotyped behavior scale (8 items), and .70 for the Restricted Interests scale (8 items). The o coefficient for all scales was .86.
All of the individual item-to-total score correlations were positive and mainly substantial, in the range of .37-.79 (29 of the 34
exceeding .50). The mean values for each subscale and the total score for each group are shown in Table 3.

3.3. Correlation with the ADI-R

The correlation of PARS subscores and total score with ADI-R domain scores and total score is shown in Table 4. The score
of Qualitative Abnormalities in Reciprocal Social Interaction in ADI-R showed moderate correlation with the score of Social
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Table 3

Means and standard deviations of PARS total score and subscores.
Social Sensitivity/ Stereotyped Restricted Total sore
Communication Difficulty Behavior {nterest

M SpP M SD M sD M Sb
PDD€ group 10.03 4.62 7.36 4.61 6.12 4.02 31.46 12.52
Wwithout MR? (1Q > 70) 8.83 4.37 7.04 499 5.46 3.68 29.45 13.00
With MR (1Q < 70) 12.66 3.18 7.83 439 8.21 4.12 37.14 11.55
Nonclinical control group 38 1.19 43 1.05 .54 1.07 2.23 3.64
2 Mean.
b Standard deviation.
¢ Pervasive development disorders.
9 Mental retardation,
Table 4
Correlations between the ADI-R and PARS.
PARS ADI-R
Social Interaction® Communication” g‘geotyped Behavior® Total score
Social Communication 48" 437 48"
Sensitivity/Difficulty 17 .03 ” 20
Stereotyped Behavior .03 27 " 25"
Restricted Interest .07 .10 - .19
Total score 27 317 N 417

2 Qualitative abnormalities in reciprocal social interaction.

b Qualitative abnormalities in communication.

€ Restricted, repetitive, and stereotyped patterns of behavior.
* p<.05.

** p<.0OL

Communication in PARS. Furthermore, the score of Qualita rmalities in Communication in the ADI-R showed
moderate correlation with the score of Social Communication in PARS, and weak correlation with the score of Stereotyped
Behavior and the total score in PARS. The score of Restricted, Repetitive, and Stereotyped Patterns of Behavior in the ADI-R
showed weak correlation with the score of Sensitivity/Dift n PARS and moderate correlations with the score of
Stereotyped Behavior and Restricted Interests and the total scoré in PARS. The total score of the ADI-R showed a moderate

correlation with the score of Social Communication and the total score in PARS and a weak correlation with Stereotyped
Behavior.

3.4. Discriminative validity

Table 5 and Fig. 1 shows the results of the -t ROE analysis between the PDD groups (whole group and without MR

Cutoff point Sensitivity Specificity

PDD vs. nonclinical control

Social Communication 973 3 929 959
Sensitivity/Difficulty .961 2 921 902
Stereotyped Behaviors 928 2 .896 851
Restricted Interests 953 3 875 802
Total score 991 9 975 956
PDD without MR vs. nonclinical control

Social Communication 20.8 .964 3 908 959
Sensitivity/Difficulty 143 949 2 882 902
Stereotyped Behaviors 14.4 921 2 .882 851
Restricted Interests 18.2 952 3 .882 802
Total score 225 990 9 975 956

2 All t values are significant at the 1% level.
b Area under the curve,

248



192
193

194

195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

H. Ito et al./Research in Autism Spectrum Disorders xxx (2012) XxX-xxx 7

PDD vs. Control PDD without MR vs. Control
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Fig. 1. Receiver operating characteristic curves for discrimination between normal control group and whol

e PDD (left) and PDD without MR group (right).
SC, Social Communication; SD, Sensitivity/Difficulty; SB, Stereotyped Behaviors; RI, Restricted Interests

the ADI-R (Lord et al., 1997) and ASQ (Berument et al., 1999). Third, the desired cutoff values are not affected by the presence
or absence of MR.

4. Discussion

The objective of this study was to validate PARS, a scale developed
manner than “gold standard” instruments, such as the ADI-R a
questionnaire scales, such as the ASSQ and ASQ. As long as the interv
PARS can be used after brief training and can be administered in an hour on an average by simplifying and structuring the
interview procedure as much as possible and by using simple and clear terms in the manual. In this study, we administered
PARS to individuals with PDD and nonclinical controls in order to examine its reliability and validity.

The rating scores recorded by two different interviewers of th
items as well as for the overall score, demonstrating the inter-rater
have often criticized the form of the interview method,
interviewer ‘second-hand’ on the basis of the parent’s answ
that the interview process produces random or systemati

’ ) the evaluation of PDD symptoms in a simpler
DOS,; and (2) more objective evaluation than
er has'a certain level of expertise pertaining to PDDs,

oduces little random error, probably because of each item’s
ructured interview conducted by specialists in treatment of

corresponds to the “reciprocal social interaction skills” and
can Psychiatric Association, 2000), and the Stereotyped Behavior
P the DSM-IV-TR’s “presence of stereotyped behavior, interests, and
activities.” While there is no clear correspondence of the Sensitivity/Difficulty scale with the DSM-IV-TR criteria, it addresses

important in practical support for PDD pati hrough these four scales, PARS not only covers core PDD symptoms but also
covers a wide variety of peripheral symptoms. Each subscale and the overall scale showed an « coefficient greater than .70,
which demonstrated sufficient internalicor

Correlation with the ADI-R clearly upllcated the correspondence relationships with DSM-IV stated above,
demonstrating the convergent validity o ARS Furthermore, the Sensitivity/Difficulty scale showed a correlation with
the ADI-R’s Restricted, Repetitive, and Stere yped Patterns of Behavior domain. This might show that the limited interest or
fixation on specific things or objects may:be the root cause of peripheral symptoms included in the Sensitivity/Difficulty
scale.

Through the ROC analysis of the ability of PARS to distinguish between PDD and non-PDD, PARS showed high
discriminative power regardless of the intellectual capacity of the patient. The total score demonstrated a higher
discriminative power than the subscores, similar to the case with the ADI-R (Lord et al.,, 1997) and ASQ (Berument et al.,
1999). Considering its ease of implementation, PARS may be superior to the ADI-R or ADOS in terms of cost performance.
Furthermore, the ROC analysis indicated that the selected cutoff value of PARS is relatively stable regardless of the
intellectual capacity of the patient. The fact that a fixed cutoff level can be employed regardless of the nature of the interview
subjects is considerably important in terms of convenience and utility in practical use.
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One limitation of the study is that the interviewers were not completely blind to the probands’ diagnosis. This factor
might have a positive influence on the result of discriminative power analysis. Thus, the conclusion about our measurement
technique’s discriminative power is limited. However, it is unlikely that this problem systematically affects the result of our
other analyses (i.e.,, factor analysis, reliability analysis, and correlation analysis), because the lack of blindness might
uniformly raise the score of the PDD group and lower the score of the control group. Such uniform ‘changes do not affect these
kinds of analyses.

Finally, we discuss future issues. First, although this study examined the discriminative power of PARS in differentiating
between PDD patients and the general population, there is a need to examine its d y tive power in other
developmental disorders, such as attention deficit hyperactivity disorder, which shows somewhat similar symptoms to PDD
(Hattori et al., 2006), or in other mental disorders, including schizophrenia, depression, and ety disorder, which often
occur together with PDD. Second, the effectiveness of PARS in distinguishing subordmate diagnoses of PDD, which was not
included among the objectives of this study, also needs to be considered. By approp ately mbining the four subscales
extracted in the factor analysis, PARS might be able to distinguish among subordinate noses. We believe this is also an
important issue with respect to the versatility of PARS. Third, an English version needs e developed if PARS is to be used
internationally. Currently, PARS is published in Japan and is being used by many clini d research institutions (Yamada
et al,, 2007), but it cannot be used overseas as the Japanese version is the only one xists. Since PARS is simpler than the
ADI-R or ADOS and has sufficient reliability and validity, it can be an extremely usefuliinstrument worldwide.
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2 1 (2008) DIFFETI, EHIFERE L L
U T O R S L, i ERE, M

ﬁf@?&iﬁ SO, WEoMboERLZ &
g A D LWIRIHRBIZ 2 o T d o lid L
¢, HFPDD#HEIHE L, [EH o], THogl4]
OMWEBEREPEL, ], ORPFREo0XFRED
HARM RS RNIERCh LEmPH 5. T
BRERD L P THEELHEIEICERT L L
EIGEERAEH 2 2 EH 2B E D/
§ — ¥ HIEAE L 724%, HFPDD BRI B C I E
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21 TR G~ OB, 5L VI

U TR HTETRE ) ], Tl 2 585
DR R L, JEEE(2003) 1E, 7 ARV —
MEOHBEH OGS 125 F COMIHH»
7= 154 > AW T % Goodenough # & Koppitz
o B CaHT L.
LAz @ LT, PDDRILERIZSE ERIZIE LT
MISEDOBNE LS LHEAREL Tl
C &, HIEIRES) E AW T A S D RARDSTEEE L
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MBS, RRZEWE - BOICEEL 2
], i?% BOfEH, m%wmm f&#%

W,

WLTwn3 ﬂbtﬂ%#bmm ﬁmf
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HHE B SRR IIE N B D, OE%%&LK
5 PDDJEAS AT O & DERG TR 72
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[&BMAFORE], [HEORELIO3D0 0 7
TN =T TRENT A, B, HTEOREN
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3 PDDE & THIZBIT 5 DAMAM,

DAM - 1Q O34

DAMAER 17.69 9.26 24.41 529 | 9512 517 126,54 470

DAM - 1Q 85.12 28.81 72.80 1048 97.86 13.15 74.42 1036

B2 s 2 LB wWilEim 2 Rd. BEREREPHMEROZEAHIZED S
XL HMENLIEEEL LT, BB L7-DAM Tpo .

HHEZMEL S OPDAMBRELR Y, 2o

DAM %% 212 30w TDAM-MA (HEThaE)
DAM-IQ (FIREfEH) A B S h b,

2 B, B EH AT 21X, Windows BLSPSS
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1. DAMBE, DAM-IQIZDWT
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fEEE), BEREWA ~GE) T L
3, DAM 5, DAM-IQIZ D W THE 4 5 72
WHIZ, PDD#E E TR E£RHER(RESE - g2
) X BB OZER(PDD - T) D 4540 ¥ %
RLGERY), 2X 205801772,
DAMZ2 A CH, BWER£BEROZNZ
MH B R ERRIBD &7 (F 1, 123) =
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FERER LB EROREERAPEE TS -
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BERAWTHMENRORE LT /2. O
R, BEFICLBTI2BWEROEMENEF
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DAM-IQ TIZZWER LERMER O R Eh
WERZEHEFROSN2E (1, 123) =
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41 AWOMIIBIT B PDDFEL THO BB Ol

B 13 (100) 49 (100)  ns. 17 (100) 48 (1000  ns.
H 13 (100) 49 (100) ns. 17 (100) 48 (100) n.s.
I 12 (92.3) 49 (100) n.s. 17 (100) 48 (100) ns.
A 12 (92.3) 49 (100 n.s. 17 (100) 48 (100) n.s.
I 13 (100) 49 (100) n.s. 17 (100) 47 (97.9) n.s.
TG 12 (92.3) 49 (100) n.s. 17 (100) 48 (100) ns.
BEA 10 (76.9) 49 (100)  P=0075" | 17 (100) 48 (100) 1n.s.
B 7 (53.9) 33 (67.4) n.s. 10 (58.8) 37 (77.1) ns.
E 4 (30.8) 16 (32.7) ns. 9 (529) 21 (438)  ns.
¥ 6 (462) 48 (98)  P=00" | 13 (765) 44 (91.7) ns.
H 5 (385 24 (49) n.s. 8 (47.1) 31 (64.6) ns.

¥eoep <06 FFeep <01

HE 2 BT A PDDER & THOMEHR O i

CER42 NpoEso

o s

8 (61.5) 45 (91.8)  P=0151" | 15 (88.2) 42 (87.5) n.s.
MoE4 1(769) 19 (388  P=0451" 6 (353) 17 (35.4) n.s.
o7 2 (154) 19 (38.8) n.s. 7 (41.2) 25 (521)  ns.
RoOEE 2 (154) 23 (46.9) n.s. 4 (235) 18 (37.5) n.s.
ok E2y 5 (38.5) 22 (44.9) n.s. 6 (35.3) 20 (41.7) ns.
WoEs 4 (30.8) 6 (12.2) 1.s. 4 (23.5) 9 (18.8) n.s.
Fof#Eedla | 4 (308 17 (34.7) n.s. 5 (29.4) 20 (41.7) n.s.
FA L4 6 (462) 35 (714) 1LS. 10 (58.8) 27 (56.3) ns.
B 0 (0 0@ n.s. 0 (0 0 (0) n.s.
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