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Abstract To determine whether the Modified Checklist
for Autism in Toddlers (M-CHAT) in conjunction with the
routine 18-month health check-up identifies Japanese tod-
dlers with autism spectrum disorder (ASD). Two-stage
screening using the M-CHAT was conducted with 1,851
children attending the check-up. Final ASD diagnosis was
confirmed at age >3 years. Screening identified 20/51
children with ASD: 12/20 true positives were develop-
mentally delayed, whereas 16/22 false negatives were high-
functioning. Sensitivity was 0.476, specificity 0.986, posi-
tive predictive value 0.455, and likelihood ratio 33.4 for
children with ASD. With a few modifications, M-CHAT
screening successfully detected toddlers with ASD with
and without developmental delay and is a promising
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screening tool to complement existing community
surveillance.
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Introduction

Autism spectrum disorders (ASDs) are lifelong develop-
mental disorders and the earliest symptoms start to mani-
fest overtly from the age of 1 year onwards. Since early
educational intervention can optimize long-term prognosis
(Kamio et al. 2013; Rogers and Vismara 2008), early
detection and diagnosis are crucial. The American Acad-
cmy of Pediatrics (AAP) recommends that in addition to
broad developmental screening at 9, 18, and 24 months, all
children receive autism-specific screening at 18 and
24 months of age, and it cautions against a “wait-and-see”
approach for children with suspected ASD (Johnson and
Myers 2007). Although many screening tools are available
for children aged 18 months and older (Johnson and Myers
2007), several issues such as the optimal age for screening,
general developmental surveillance versus standardized
autism-specific screening, and barriers to standardized
screening remain to be answered by a series of longitudinal
studies (Barton et al. 2008; Charman et al. 2001). More-
over, most screening tools have been evaluated in clinical
samples referred for specialized assessment (Allen et al.
2007; Eaves et al. 2006) or in a mixture of clinical and
population-based samples (Robins et al. 2001); only a few
have been examined in total population studies (Baird et al.
2000; Dietz et al. 2006; Pandey et al. 2008; Robins 2008).
Also, parents who do not suspect their child to have ASD
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may respond to the same screening questions differently
from those who do suspect it, and the results of screening
should be interpreted cautiously if screening tools are used
outside the setting in which their psychometric properties
are known to apply (Gray et al. 2008).

Among the autism screening tools available, the
Checklist for Autism in Toddlers (CHAT) (Baron-Cohen
et al. 1992) was the first. In a total population study
(n = 16,235) with follow-up from age I8 months up to
7 years (Baird et al. 2000), two-stage CHAT screening of
18-month-old children identified 10 of 94 children with
Pervasive Developmental Disorders (PDDs) using the
high-risk threshold, showing a sensitivity of 0.106, a
specificity of 1.00, and a positive predictive value (PPV) of
0.833. In another study, two-stage screening of 31,724
children aged 14-15 months using the Early Screening of
Autistic Traits Questionnaire (ESAT) identified 18 children
who were diagnosed with ASD at an average age of
23.3 months, giving a PPV of 0.25 (Dietz et al. 2006). The
Modified Checklist for Autism in Toddlers (M-CHAT) was
developed as a more sensitive alternative to the CHAT
(Robins et al. 2001) and has been extensively validated
(Chlebowski et al. 2013; Pandey et al. 2008; Robins 2008;
Kleinman et al. 2008), although its psychometric properties
confirmed through long-term follow-up were determined
for a combined clinical and low-risk sample (Kleinman
et al. 2008). Against this background, the present study
evaluated the utility of M-CHAT screening for Japanese
toddlers in primary health settings. We targeted children
aged 18 months for practical reasons: all Japanese children
have a regular general health check-up at 18 months of
age, as stipulated by the Maternal and Child Health Act,
and the attendance rate is over 90 % (Mothers” & Chil-
dren’s Health & Welfare Association 2007).

Methods
Catchment Area

The catchment area was the suburbs of Fukuoka City, one of
the biggest cities in Japan. Its total population is 93,093
according to the 2003 administrative register. The 2000
national census shows that 74 % of the working population is
employed in manufacturing with the remainder working in the
commerce, service, agriculture, forestry, or fishery sectors.

Participants
From April 2004 to March 2007, 2,141 children (95.4 % of
the 2,245 total population cohort) attended the routine

18-month health check-up at a local health center. Written
informed consent to participate in this study was obtained
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from the parents of 2,113 children (consent rate = 98.7 %).
Exclusion of 262 children without any follow-up data after
age 3 left 1,851 children (87.6 %) for the subsequent anal-
yses (Table 1). The 262 children excluded and the remaining
1,851 children were not significantly different in terms of sex
ratio, mean age at M-CHAT screening, or screening results.

Screening Tool

Children were screened using the Japanesc version of the
Modified Checklist for Autism in Toddlers (M-CHAT-JV).
Its high mother-father and test-retest reliability as well as
concurrent and discriminant validity for Japanese toddlers
have been reported (Inada et al. 201 1). The majority of the
Japanese general population aged 18 months has been
confirmed to manifest all of the preverbal social behaviors
screened by the M-CHAT-JV (Inada et al. 2010).

Because the original M-CHAT was intended to target
children aged 2 (Robins et al. 2001), we assumed that the
threshold might miss some children aged 18 months in a
non-sclected population. A preliminary analysis of data
from the first one hundred 18-month-old children showed
that the total 3 criteria used in the original study (Robins
et al. 2001) still worked to identify possible cases (n = 7),
but the critical 2 criteria identified only one in 100 children
and missed 6 of 7 possible cases. In light of this, we
modified the original threshold by defining 10 items as our
key item set (comprising the original 6 items and newly
added items 6, 20, 21, and 23) and lowered the threshold
for the first-stage screening by replacing the original first-
stage threshold of “any 3 from the total 23 or any 2 from
the critical set criteria” with “any 3 from the total 23 or
any 1 from the critical set criteria”. For the second-stage
screening, we adopted the original threshold, namely a total
of 3 or any 2 from the critical set criteria.

Procedure: Screening and Follow-Up

L. Screening using the M-CHAT (Fig. 2) Our two-stage
screening consisted at the first stage of administering the
M-CHAT-JV at 18 months of age (any 3 from the total
23 orany I from the critical set criteria) and at the second
stage of a follow-up telephone interview (FUI) at
19-20 months of age (any 3 from the total 23 or any 2
from the critical set criteria). The FUI followed a
translated script with specific examples in which all
failed items were reviewed with a parent in accordance
with the original procedure (Robins et al. 2001). When
reviewing the failed responses with the parents, trained
interviewers did not use the term “fail” and attempted not
to cause anxiety or distress for the parents. They also
offered feedback or advice when necessary. Parents
were provided concrete examples of the target behaviors
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Table 1 Characteristics of participants

Participants classified as having ASD (n = 51)

n (%), mean (SD), range

Total participants (n = 1851)
n (%), mean (SD), range

Sex ratio, M : F 35:16

Age at M-CHAT-JV (months) 18.6 (0.6) 18-21
M-CHAT-JV total (failed items) 4.1 (3.2) 0-13
M-CHAT-JV critical 10 (failed items) 2.3 (2.2) 0-8

1.9 (0.8) 1-3

Age at final evaluation 50.6 (14.2) 33-73
1Q/DQ* 80.1 (26.7) 20-134
26 (51.0 %)

Number of evaluations

Developmental delay”

942 : 909
18.7 (0.6) 17-26
1.0 (1.4) 0-13
0.3 (0.9) 0-8

Participants diagnosed with ASD by the research team (n = 34)

AD : other ASD, (boys)
No. of evaluations

16 (14) : 18 (11
2.3 (0.6) 1-3

49.4 (11.5) 33-73
34.0 (4.7) 24.5-44 5
255 (7.5) 11-39
13.4 (3.8) 923

Age at final evaluation (months)
CARS total scores

ADI-R toddler total scores®
ADOS (a) + (b) total scores”

1Q/DQ 82.1 (28.1) 20134
>85 17
70-84 4
50-69 8
35-49 4
<35 1

AD autistic disorder, AD/-R the Autism Diagnostic Interview-Revised, ADOS the Autism Diagnostic Observation Schedule, ASD autism
spectrum disorder, CARS the Childhood Autism Rating Scale, M-CHAT-JV the Japanese version of the Modified Checklist for Autism in

Toddlers

“ 43 of 51 participants were assessed by standardized intellectual/developmental tests

b [n addition to the 43 participants with IQ/DQ data, § participants were clinically judged on the presence of developmental delay

© 30 participants were evaluated using the ADI-R

49 participants were evaluated using the ADOS

in order to help our judgment of their responses. If the
child continued to fail the M-CHAT-JV after the FUI,
the family was told that their child was not doing some
things that were important for social communication at
this age and an evaluation was recommended (Fig. 1).

Diagnostic evaluation at age 2 Screen positives were
invited for diagnostic evaluation at age 2. Evaluations

o)

were conducted by the research team consisting of child
psychiatrists, licensed psychologists, and primary care
nurses who were already familiar with the children with
special needs. The evaluation instruments included the
Japanese versions of the Childhood Autism Rating Scale
(CARS) (Kurita et al. 1989; Schopler et al. 1988), the
Autism Diagnostic Interview-Revised (ADI-R) (Tsuchiya
ctal. 2012; Lord et al. 2000), and the Autism Diagnostic
Observation Schedule (ADOS) (Lord et al. 1994).
Children who were evaluated at age 2 were invited for
full evaluation at ages 3, 4, and 5, irrespective of the
diagnosis at this age.

3. Routine 3-year health check-up Children at age 3
received a routine health check-up including pediatric
examination and parental interview by primary care
nurses. Parental interviews were conducted based on a
checklist containing autism-specific items derived
from the ADI-R. The items included in the checklist
comprised 10 social domain items, 8 communication
domain items, and 2 repetitive or restricted behavior
items. Among the 20 items in total, 7 items were
picked up from the conventional checklist used for the
routine health check-up at age 3 and 13 items were
modified from the ADI-R items and newly added.

The social domain items inquire about eye contact, facial
expression, nodding as yes, interest in peers, attracting
adults’ attention, point following, showing as joint atten-
tion, play with mother, play with peers, and social refer-
ence. The communication domain items ask about
imitating what mother does, pretend play by himself/
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Fig. 1 Study design
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herself, pretend play with others, saying only words, saying
his/her name, speaking 2-word sentences, understanding
what he/she is said, and using why or what questions. The
repetitive or restricted behavior domain items ask about
being upset when a routine is broken or when in new
environment, and stereotyped movement.

In a pilot study of 39 consecutive children who received
the 3-year health check-up, failing more than 3 social or
communication items produced a sensitivity of 0.857 and a
specificity of 0.400 (Kamio et al. unpublished). Therefore,
in the present study, this threshold in combination with
behavioral observation by the primary health professional
was used to detect false negative children at age 3. Among
1,830 children whose item records had no missing data,
2.24 % (41/1,830) failed more than 3 items, suggesting that
the second screening at age 3 may be helpful for detecting
false negatives.

The 20-item autism-specific checklist used was created
in order to follow up as many false negatives as we could at
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age 3. That is, children who were suspected of having ASD
at age 3 based on the parental interview using the checklist
or on behavioral observation during the medical examina-
tion were invited, along with screen-positive children, for
full follow-up evaluation including the CARS, ADI-R, or
ADOS at ages 3, 4, and 5.

4. Community day care and local day nurseries/kinder-
gartens More than 90 % of the participating children
went to local day nurseries or kindergartens during
preschoolerhood, and children with special needs were
referred to community day care centers. The research
team members (primary care nurses) regularly visited
these centers to monitor, consult on, and obtain clinical
information about the children with special needs
during preschoolerhood.

5. School entry health check-up Children at age 5
received a health check-up before school entry. For
children with developmental concerns, detailed
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interviews were conducted with the children and
parents using an interview-based instrument, the
Pervasive Developmental Disorders Autism Society
Japan Rating Scale (Ito et al. 2012), and an IQ
assessment was conducted by our research team.

Because diagnostic judgments by experienced clinicians
are considered to be the “gold standard” for autism diag-
nosis (Volkmar et al. 2003), final diagnosis was decided
according to DSM-IV-TR (American Psychiatric Associa-
tion 2000) on the basis of all available information
obtained after age 3 by the rescarch team. IQs/DQs were
assessed by different measures depending on mental age,
using the Tanaka-Binet Intelligence Scale V for children,
the Enjoji’s Analytical Developmental Test under age 4, or
the Japanese version of the Wechsler Intelligence Scale for
Children-Third Edition (WISC-III) at age 5.

Clinical measures were compared by group with the use
of ANOVA and the Bonferroni multiple comparison test.
The proportion of boys versus girls, developmental delay
versus high-functioning, and the presence/absence of the
targeted problems were compared with use of the Chi
square test. Statistical analysis was performed using SPSS
software. The protocol of this study was approved by the
Ethics Committee of the National Center of Neurology and
Psychiatry. This study was performed in accordance with
the ethical standards laid down in the 1964 Declaration of
Helsinki and its later amendments.

Results

Throughout the screening and surveillance process of the
1,851 children, we identified 51 children with ASD: 20
screen positives, 22 screen negatives, and 9 non responders
(i.¢., children who needed FUT but were missed among the
attrition group) (Figs. , 2). Thirty-four children were
dircetly evaluated by the research team (minimum ASD).
Sixteen were diagnosed with autistic disorder (AD). Table 1
outlines their demographic and diagnostic characteristics. In
addition, 17 children were clinically judged by the research
team to have ASD on the basis of available information, such
as that from local clinicians, which brought the total number
of children with ASD up to 51 (maximum ASD).

Prevalence rate was estimated to be 0.0184 (95 % confi-
dence interval [CI] 0.0123-0.0245), and 0.0276 (95 % CI
0.0201-0.03501) for minimum and maximum ASD, respec-
tively. The boy/girl ratio of 2.8 and 2.2 and proportion of
developmental delay of 38.2 and 52.9 % in the 34 and 51
children with ASD, respectively, were in parallel with the
latest reported figures (Kim et al. 2011), indicating the rep-
resentativeness of this sample. Regarding AD, the prevalence
rate was estimated as 0.0086 (95 % CI 0.0044-0.0129).

The sensitivity, specificity, PPV, and likelihood ratio
(LR) for maximum ASD, minimum ASD, and AD through
both the first-stage screening and the entire two-stage
screening are shown in Table 2. Calculations for the two-
stage screening including FUT were based on 1,727 children
after excluding 124 FUI non-responders. Re-screening with
FUT improved the specificity, PPV, and LR but reduced the
sensitivity for maximum and minimum ASD and AD. Since
probability is influenced by prevalence of the disorder
studied, we calculated the posttest probability assuming that
a prevalence rate of 2.5 % for all ASDs according to Bayes’
theorem, giving a posttest probability of 0.47 and 0.51 for
maximum and minimum ASD, respectively. These figures
mean that almost one in every two screen positives will
subsequently be diagnosed with ASD.

Among 319 screen positives at the first stage who nee-
ded FUI, only 195 were followed (response rate 61 %).
One-hundred twenty-four non-responders (NR) had a sig-
nificantly lower mean total M-CHAT-JV score (mean
2.81 = 1.85) than the 195 responders (mean 3.35 £ 2.15)
(r = 2.32, p < 0.05) and included significantly more girls
(50 vs. 37 %) (* = 2.32, p < 0.05), while ncither group
differed significantly in regard to age at M-CHAT-JV,
critical items, or the proportion of nonverbal children at
18 months of age. Of the 124 NR, 9 were identified as
having ASD before they were evaluated by our research
team, 5 of whom had sought professional help regarding
language delay.

The true positives (TP, n = 20), false positives (FP,
n = 24), false negatives (FN, n = 22), and true negatives
(TN, n = 1661) were compared according to demographic
and diagnostic characteristics (Table 3). Although TP had
significantly higher M-CHAT-JV total and critical scores
than FP, FN, and TN (ps < 0.001), TP could not be dis-
criminated from FP or FN by either sex ratio, maternal age
at childbirth, perinatal problems, mother’s feeling of dif-
ficulty with child rcaring at [8 months, or mother’s con-
cerns about the child’s emotional or behavioral difficulties
at 3 years. A comparison between TP and FN revealed that
CARS, ADI-R, and ADOS scores at 3 years or older did
not significantly differ between TP and FN, but there were
significantly more children with developmental delay
among TP (60 vs. 27 %, p < 0.05). As for the 24 FP cases,
mothers of 22 children reported finding child-rearing dif-
ficult on the routine 18-month health check-up question-
naire, and those of 12 children expressed some concern
about their child’s emotional or behavioral difficulties on
the routine 3-year health check-up questionnaire. Although
there were not necessarily objective records available to
support their reports at or above 3 years of age, one boy
had a DQ of 61 at 2, and 3 boys were clinically judged as
having mild developmental delay at the 3-year pediatric
check-up. In addition, the research team evaluations
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Fig. 2 Results of screening. Non-responders are children who needed a follow-up telephone interview but were missed among the attrition group

Table 2 Psychometric properties of the M-CHAT-JV screening

Sensitivity 95 % CI Specificity 95 % CI PPV 95 % CI Liklihood ratio 95 % CI
Maximum ASD Ist 0.725 (37/51) 0.843 (1,518/1,800) 0.116 (37/319) 4.631
0.594-0.828 0.840-0.846 0.095-0.132 3.703-5.382
Ist -+ 2nd 0.476 (20/42) 0.986 (1,661/1,685) 0.455 (20/44) 33433
0.351-0.596 0.983-0.989 0.335-0.569 20.228-52.908
Minimum ASD Ist 0.765 (26/34) 0.839 (1,524/1.817) 0.082 (26/319) 4.742
0.603-0.875 0.836-0.841 0.064-0.093 3.670-5.497
Ist + 2nd 0.613 (19/31) 0.985 (1,671/1,696) 0.432 (19/44) 41.579
0.457-0.748 0.982-0.988 0.322-0.527 25.967-60.921
AD Ist 0.625 (10/16) 0.832 (1.526/1.835) 0.031 (10/309) 3.712
0.388-0.815 0.830-0.833 0.019-0.041 2.276-4.885
Ist + 2nd 0.500 (7/14) 0.978 (1,676/1.713) 0.159 (7/44) 23.149
0.274-0.725 0.977-0.980 0.087-0.231 11.695-36.670

“Maximum ASD" referred to 51 children who were classified as autism spectrum disorder (ASD) based on available information

“Minimum ASD™ referred to 34 children who were directly evaluated

and diagnosed as ASD by the research team. “AD” referred to 16 children

who were directly evaluated and diagnosed as autistic disorder by the research team

PPV positive predictive value

confirmed two subthreshold ASD cases: one girl was
diagnosed with ASD at both age 2 (IQ 68) and 3 (1Q 89),
but at age 4 (IQ 123) the symptoms no longer met the
diagnostic criteria. Another boy was a floppy infant with
autistic features at age 2, and subsequently motor devel-
opmental delay became apparent with reduced autistic
symptoms.
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Discussion

This study aimed to examine prospectively the utility of an
autism-specific screening in conjunction with community
developmental surveillance for a non-selected Japanese
population. Two-stage screening with the M-CHAT-JV
identified 20 of 51 children with ASD across all intellectual
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raphic and diagnostic characteristics: true positive, false positive. false negative.
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8.2
0.1

35 1 826
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1,661

7

15:
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05
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8.0
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=
ol
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24 4520

24
24
23
23
24

18.6 (0.5)

20

Age at M-CHAT-JV (months)

M-CHAT-JV total

22

20 6.3 (3.0)

20

o1
o

2.5(1.2)
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Mother’s concerns about the child’s
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CARS total
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<0.05"
<0.01°

145
4.3

9.9

264 (1.9)
15.5(9.8)

6.7 (3.8)

4
4
3
5

32.8 (4.0)
12 23049

12

237 5.1)

10
6
2

20 34257

165 (7.1)
1.0 (0.0)
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9
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10
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733 21.7)
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# Three groups of TP, FN, and FP were compared using the Chi square test

® Three groups of TP, FN, and FP were compared using ANOVA
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functioning levels. This indicates that the autism-specific
screening at [8 months of age in primary health settings is
feasible and useful when combined with community-based
surveillance for preschoolers.

The controversial issue regarding the age of screening
was partly answered in this study. Our findings indicate
that the age of 18 months can be applied with acceptable
predictive values, better than those in the earlier pioneering
work (Baird et al. 2000). A possible explanation for why
the M-CHAT-JV screening could identify children with
ASD at this age is that the M-CHAT items might represent
age-specific social development such as joint attention and
pretend play that few typically developing children lack at
18 months (Inada et al. 2010; Oosterling et al. 2010), and
that it could detect nonverbal social maldevelopment even
in children with high-functioning ASD (HFASD). In the
present study, only 30 % of 20 detected children with ASD
had IQ at or above 85 and the 60 % had 1Q/DQ below 70
(see Table 3). We found that the proportion of children
with 1Q/DQ below 70 was significantly greater among true-
positive children than false-negative children, although the
severity of autistic symptoms assessed by the CARS, ADI-
R, or ADOS at 3 years did not differ between them. This
finding suggests that the parent-report M-CHAT-JV
screening measure at 18 months was more sensitive to low-
functioning ASD than to high-functioning ASD, similar to
carlier studies with unselected/low-risk children (Pandey
et al. 2008; Kleinman et al. 2008; Baron-Cohen et al. 1996)
in which detected children were mainly developmentally
retarded. If the reduced sensitivity to high-functioning
ASD is partly due to a lack of parental awareness, in
addition to the parent-report M-CHAT-JV questionnaire, it
could be possible to improve sensitivity by direct obser-
vation of some of its items by primary health nurses. In
order to examine this hypothesis, a prospective study is
currently underway to compare the sensitivity of the par-
ent-report M-CHAT alone with that of the M-CHAT plus
direct observation.

We recognize that we could not evaluate all screen-
positive children directly, but we did instead clinically
judge children who were not directly evaluated based on
the information available from community surveillance.
Since early detection of ASD should be economically
balanced with existing surveillance procedures (Charman
et al. 2002), in the absence of any better alternative screen,
we recommend enhancing community developmental sur-
veillance by supplementing it with the M-CHAT screen-
rescreen procedure. Although a one-point screening model
may be cost-effective, we conclude that a comprehensive
model comprising repetitive screening and subsequent
community surveillance will be more appropriate, consid-
ering the various developmental trajectories of children
with ASD (Fernell et al. 2010; Robins et al. 2001). An
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advantage of the time lag associated with the screen-
rescreen procedure might be that it gives parents time to
pay attention to their child’s ongoing social development.
To answer definitively the issue about the optimal age of
screening, more empirical studies are needed and the
merits and demerits for each screening procedure should be
determined based on long-term follow-up data.

Our results indicated that there were at least twice as
many children with HFASD missed (n = 8) as those
detected (n = 16) at screening, which is consistent with
Kleinman et al. (2008). In general, parents seem to be
unaware of reduced social development in their child with
HFASD. However, there is the possibility that these missed
children show a different developmental trajectory in the
very early years from that of the detected children.

Many clinicians will likely be concerned at the high
screen-positive rate at the first stage of screening (17 %)
because parents of children who were incorrectly suspected
of having ASD might suffer unnecessary distress. This high
rate might be related to the high attrition rate of 39 % (124/
319) between the two stages. Since we could not system-
atically investigate the attrition group (the non-responders),
details of the referral pattern for children with ASD who
were screen positive at the first stage but who were later
missed are not clear in this study. If we raise the first-stage
screening threshold to approach the original one (any 3
from the total 23 or any 2 from the critical set criteria), this
reduces screen positive cases (n = 39), and as a result
slightly increases the PPV from 0.455 up to 0.462 (18/39)
but also reduces the sensitivity from 0.476 up to 0.439.
Closer inspection reveals that mothers of the majority of
the false-positive children actually had been concerned
about their child-rearing by age 3, and through evaluations,
several children were confirmed to have problems in either
cognitive, language, social, or motor domains even though
the symptoms did not meet the diagnostic criteria for ASD.
These findings could suggest that the false-positive cases in
our study might have neurodevelopmental symptoms that
extend beyond those of ASD, which are in common with
those seen in many children referred to clinics (Gillberg
2010). Following this thought further, the M-CHAT
screening at 18 months may be sensitive to children with
mild but overlapping neurodevelopmental problems in
multiple domains to some degree. This issue should be
investigated in future studies using a comprehensive neu-
rodevelopmental assessment tool.

Two major limitations exist in the current study. First,
although efforts were made in cooperation with local day
nurseries and clinicians to identify missed screen-positive
and ASD-suspected screen-negative cases, the attrition rate
was high and community-bascd developmental surveillance
was not then sufficient in itself to monitor all children. The
final diagnosis of 17 ASD cases was made based on such
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indirect information. There is also the possibility that we
missed a subset of children with ASD, particularly those with
milder autistic symptoms, average intelligence, or girls, for
whom diagnosis of ASD tends to be delayed (Mandell et al.
2005; Shattuck et al. 2009). As a result, the sensitivity and
specificity of the M-CHAT-JV that we calculated based on
these results can only be considered estimates of their upper
bounds. Second, although various standardized instruments
were used for case ascertainment of strictly defined ASD
cases, the most standard ones such as the ADOS and ADI-R
were not available in Japan at the beginning of this study. The
total prevalence rate in our study is similar to the latest figure
available from a study using strict scientific methodology
(Charman ct al. 2002), which indicates the quality of case
ascertainment in our study.

In summary, two-stage autism-specific screening using
the M-CHAT with some modification of the threshold
could effectively identify Japanese children with ASD,
even HFASD. We would like to emphasize that not only
screening but also continual community-based develop-
mental surveillance is necessary for detecting children with
ASD. Such enhancement of multidisciplinary community
assessment should result in promoting the development of
children with ASD and improve their quality of life (Kamio
et al. 2013).
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Normative data and psychometric properties of
the strengths and difficulties questionnaire
among Japanese school-aged children
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Abstract

Background: Although child mental health problems are among the most important worldwide issues,
development of culturally acceptable mental health services to serve the clinical needs of children and their families
is especially lacking in regions outside Europe and North America. The Strengths and Difficulties Questionnaire
(5DQ), which was developed in the United Kingdom and is now one of the most widely used measurement tools
for screening child psychiatric symptoms, has been translated into Japanese, but culturally calibrated norms for
Japanese schoolchildren have yet to be established. To this end, we examined the applicability of the Japanese
versions of the parent and teacher SDQs by establishing norms and extending validation of its psychometric
properties 1o a large nationwide sample, as well as to a smaller clinical sample.

Methods: The Japanese versions of the SDQ were completed by parents and teachers of schoolchildren aged 7 to
15 years attending mainstream classes in primary or secondary schools in Japan. Data were analyzed to describe
the population distribution and gender/age effects by informant, cut-off scores according to banding, factor structure,
cross-scale correlations, and internal consistency for 24,519 parent ratings and 7,977 teacher ratings from a large
nationwicle sample. Inter-rater and test-retest reliabilities and convergent and divergent validities were confirmed
for a smaller validation sample (total n = 128) consisting of a clinical sample with any mental disorder and community
children without any diagnoses.

Results: Means, standard deviations, and banding of normative data for this Japanese child population were obtained.
Gender/age effects were significant for both parent and teacher ratings. The original five-factor structure was replicated,
and strong cross-scale correlations and internal reliability were shown across all SDQ subscales for this population.
Inter-rater agreerment was satisfactory, test-retest reliability was excellent, and convergent and divergent validities were
satisfactory for the validation sample, with some differences between informants.

Conclusions: This study provides evidence that the Japanese version of the SDQ is a useful instrument for parents and
teachers as well as for research purposes. Our findings also emphasize the importance of establishing culturally
calibrated norms and boundaries for the instrument’s use.

Keywords: Child mental health, Questionnaire, Reliability, Validity, Normative banding, Strengths and difficulties
questionnaire

* Cortespondence: kamio@ncnpgojp

Department of Child and Adolescent Mental Health, National Institute of
Mental Mealth, Nationat Center of Neurology and Psychiatry, 4-1-1
Ogawa-Higashi, Kodaira, Tokyo 187-8553, Japan

© 2014 Moriwaki and Kamio; licensee BioMed Central Ltd. This is an open access article distibuted under the terms of the
eative Commaons ition License (hitp//creativecommons.org/licenses/by/2 0), which pemiits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited

o

() BeieolWleed Central

Moriwaki and Kamio Child and Adolescent Psychiatry and Mental Health 2014, 8:1 Page 2 of 12

http://www.capmh.com/content/8/1/1

Background

Mental health problems affect 10-20% of children and
adolescents worldwide [1], and substantial evidence indi-
cates continuity in psychopathology from childhood into
adulthood [2-4]. Despite heightened public concern in
Japan for childhood mental health problems [5-7], many
of these children remain unidentified and have no access
to professional support due to various barriers including
an insufficient specialized community health service sys-
tem and parents or school teachers having inadequate
knowledge of and stigma against child mental health
problems, Recognizing this urgency, the Japanese Minis-
try of Health, Labour and Welfare has provided basic
training opportunities for primary health professionals
and promoted multidisciplinary work in the community
since 2008. In addition, in 2009, the Ministry of Education,
Culture, Sports, Science and Technology revised the
School Health Act to strengthen the role that school
personnel play in the early identification of children with
mental health problems.

To support such initiatives, we need to develop reli-
able and valid measurement tools of psychopathological
symptoms in Japanese children. At present, among the
various questionnaires available for measuring mental
health problems in children and adolescents, the Child
Behavioral Checklist (CBCL) [8] has long been viewed as
the “gold standard” because of its comprehensive nature.
Although the CBCL is a solid instrument for conducting
in-depth assessment, the 25-item Strengths and Difficul-
ties Questionnaire (SDQ) [9] may be more suitable for
screening purposes. The SDQ was created by Goodman
by adding items on concentration, peer relations, and so-
cial competence to the established Rutter questionnaires.
Because the SDQ measures not only behavioral prob-
lems but also the strengths of children and adolescents
aged 4-16 years [10], parents and teachers can easily
complete it. Furthermore, authorized translations of the
SDQ are available free of charge [11]; httpy//www.
sdginfo.com. Due to its ease of use, the SDQ has now
been translated into more than 75 languages and exten-
sively validated in clinical and community samples
[12-25]. These prior studies revealed that population-
specific SDQ norms vary widely across countries.

To the best of our knowledge, only one study has ex-
amined the Japanese version of the SDQ. That study an-
alyzed parent ratings in a community sample of 2,899
children aged 4-12 years [18] and found a gender effect
on parent ratings, showed cut-off scores according to
score banding, and confirmed its five-factor structure
and satisfactory internal consistencies. However, given
the value of having multiple informants reporting on
children’s mental health problems especially for psycho-
logical assessment [26,27], we must examine whether its
psychometric properties differ by rater. Also, to evaluate

clinical usefulness, we need to examine it in a psychiatric
clinical population as well as in a community popula-
tion. The urgency to enhance school mental health care
necessitates establishing culturally calibrated norms for
Japanese schoolchildren based on a nationwide sample
rather than on data from a restricted local area. Therefore,
this study examined the applicability of the Japanese ver-
sion of the SDQs for parents and teachers by establishing
norms and cut-offs according to bandings and extending
validation of its psychometric properties to a large, nation-
wide, and representative sample as well as a smaller clin-
ical sample.

Methods

This cross-sectional epidemiological study investigated
the score distribution with gender and age effects, factor
structure, reliability, and validity of the Japanese versions
of the parent and teacher SDQs.

Participants and data collection

Participants comprised a large-sized sample recruited
from primary and secondary schools (normative sample)
and a small-sized sample (validation sample) that was lo-
cally recruited. The schools were recruited countrywide
with assistance from the Japanese Ministry of Education,
Culture, Sports, Science, Technology and local govern-
ment boards of education. We did not include private
schools, national schools, or schools for handicapped
children. Data were collected between December 2009
and March 2010 at the end of the Japanese school year
to ensure that teachers knew their students well.

Normative sample

The parent SDQ to be completed at home was distrib-
uted to all parents of schoolchildren (aged 7-15 years)
attending mainstream classes in 148 primary schools
and 71 secondary schools in the 10 geographical areas
making up Japan, with a letter from the investigators
and school principals informing them about the study.
From the parents of 87,548 children, 25,779 returned
questionnaires to the investigators (29.4% response rate).
Among these schools, 142 primary schools and 69 sec-
ondary schools (2,769 classes) agreed to participate in
the teacher rating portion of the study. First, parents
were informed about the study with a letter from the in-
vestigators and school principals. Second, among school-
children whose parents gave written consent, classroom
teachers chose 4 children (2 boys, 2 gitls) per class using
a predetermined rule. In classes where less than 4 par-
ents gave consent, teachers were asked to complete the
questionnaire for all children whose parents who con-
sented. We received 8,272 questionnaires rated by 2,183
teachers (78.8% response rate; 2,183/2,769). Among all
questionnaires returned, we excluded 1,260 parent
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ratings (4.9%) and 295 teacher ratings (3.6%) with one or
more missing answers, leaving 24,519 parent ratings
(12,472 boys, 12,047 girls) and 7,977 teacher ratings
(4,010 boys, 3,967 girls). Each of 9 grade levels com-
prised a minimum of 815 parent ratings and 302 teacher
ratings for each gender (Table 1). The parent SDQ was
rated by mothers (91.1%), fathers (7.6%), both parents
(0.7%), and others (0.6%). The ratio of raters did not dif-
fer significantly between boys and girls (x* = 1.27, us) or
by age (x*=2.11, ns). Therefore, the parent SDQ data
rated by different raters were combined and analyzed in
subsequent analyses.

Validation sample

Participants were recruited from research volunteers
with or without mental disorders, local schools, or a
local pediatric outpatient clinic specializing in neurode-
velopmental disorders. Participants totaled 128 children
aged 6 to 16 years, of which 73 had any psychiatric diag-
nosis and 55 had no diagnosis (19 typically developing,
29 from community schools). Psychiatric diagnoses given
by child psychiatrists or developmental pediatricians
were autism  spectrum  disorder (#=47), attention-
deficit/hyperactivity disorder (1 =23), anxiety disorder
(n=2), specific phobia (1 =14), social phobia (n=4),
obsessive-compulsive disorder (n=1), adjustment dis-
order (n=2), tic disorders (n=5), and others (n=7).
Thirteen of 73 children with any mental disorder had
more than one diagnosis. Parent ratings were obtained
for 108 children (69 clinical), and teacher ratings were
obtained for 75 children (42 clinical). To examine inter-
rater reliability, we used data from 63 participants rated
by both parent and teacher at almost the same time.
We collected retest data from the parents of 34 chil-
dren 14 to 137 days later, and teachers of 18 children

Table 1 Number of children in the normative sample by
gender and grade

Grade SDQ parent ratings SDE} teacher ratings
{n=24,519) (n=7,977)

Boys %  Girls Boys %  Girls %
1 1,792 144 1,633 526 1 519 131

2 1662 133 1514 547 136 540 136
3 1,526 1221511 128 481 120 485 122
4 1479 119 1,506 125 509 127 506 128
5 1,562 125 1,382 1.5 499 124 478 120
9 1321 106 1334 1 484 121 486 123
7 1162 93 1,186 98 346 86 343 86
8 1,100 88 1136 94 316 79 307 7.7
9 868 70 815 68 302 75 303 76
Total 12472 12047 4,010 3967

Note. SDQ, strengths and difficulties questionnaire. Most grade 1 participants
were 7 years old at the time of the survey.

10 to 107 days later (practical limitations precluded a
shorter collection interval).

Measures

Strengths and difficulties questionnaire

The SDQ is a 25-item questionnaire assessing child
psychopathology and positive strengths of children and
adolescents. Twenty-five items are classified into five
subscales, four difficulties subscales (emotional symptoms,
conduct problems, hyperactivity/inattention, peer prob-
lems) and one subscale on prosocial behavior. Each item
is scored on a 3-point scale (0=not true, 1 =somewhat
true, 2 = certainly true). Each subscale score ranges from 0
to 10, and four difficulties subscale scores add up to a total
difficulties score (range 0-40); higher difficulties scores in-
dicate more difficulties, whereas the prosocial subscale
score is reversely coded. The authorized Japanese transla-
tions of the SDQ [28] were used in this study.

Child behavioral checklist

The CBCL, a 113-item questionnaire assessing child psy-
chopathology, comprises eight subscales (withdrawal
problems, somatic complaints, anxious/depressed, social
problems, thought problems, attention problems, delin-
quent behavior, aggressive behavior) [8]. After each item
is scored on a 3-point scale, eight individual subscale
scores, an internalizing score (withdrawal problems,
somatic complaints, and anxious/depressed subscales),
an externalizing score (delinquent and aggressive behav-
ior subscales), and a total score can be calculated. The
Japanese version was shown to be valid and reliable
[29,30] and to have an 8-syndrome structure [31]. In this
study, 46 parents and 29 teachers of primary schoolchil-
dren in the validation sample completed the CBCL for
Ages 4-18 (CBCL/4-18) and the Teacher Rating Form
(TRF), respectively.

ADHD-rating scale-1V

The ADHD-Rating Scale-IV (ADHD-RS) is an 18-item
questionnaire assessing symptom frequency characterized
by attention deficit/hyperactivity disorder in children
and adolescents [32]. Each item is scored on a 4-point
scale, and inattention (sum of odd-numbered items),
hyperactivity-impulsivity (sum of even-numbered items),
and total score (sum of all items) can be calculated. The
Japanese versions of the ADHD-RS home and school
forms were shown to be valid, reliable, and to have a two-
factor structure [33,34]. In this study, 41 parents and 43
teachers of primary schoolchildren completed the home
form and school form, respectively.

Ethical considerations
The study protocol was approved by the Ethics Committee
of the National Center of Neurology and Psychiatry, Japan,
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and was performed in accordance with the ethical stan-
dards laid down in the 1964 Declaration of Helsinki and its
later amendments. We obtained written informed consent
to participate in this study from the caregivers of each child
participant.

Statistical analysis

Because the SDQ score distribution in the normative
sample was significantly different from a normal distri-
bution (Shapiro-Wilk and Kolmogorov-Smirnov tests,
both p<.01), subsequent statistical analyses employed
non-parametric tests. To examine gender effects, we
used the Mann—Whitney U-test to compare scale scores
between boys and girls. To examine age effects, we used
the Kruskal-Wallis test and post-hoc Mann-Whitney’s
comparisons with Bonferroni correction on the scale
scores of three age groups (7-9, 10-12, 13-15 years).
We conducted exploratory factor analysis (EFA) with
varimax rotation and confirmatory factor analysis (CFA)
on the normative sample to confirm the five-factor
model. On the normative sample, we calculated internal
consistency for the total difficulties score and each sub-
scale score, and we assessed cross-scale correlations be-
tween the five scales using Spearman’s rank correlations.
Inter-rater and test-retest reliabilities and convergent
and divergent validities were assessed using Spearman’s
rank correlations on the validation sample. We also ex-
amined temporal stability using a repeated-measures
Wilcoxon signed-rank test on scores rated on two occa-
sions for a smaller validation sample. All statistical

analysis was performed with SPSS version 17.0 and
AMOS version 10.0.

Results

Population distribution, and gender and age effects

Table 2 shows the means and standard deviations of
parent- and teacher-rated SDQ scores in the normative
sample, and also gender and age effects on the SDQ
scores. Gender effects were significant for both parent
and teacher ratings on total difficulties and all five sub-
scale scores (total difficulties: U = 67,710,000, 5,796,000;
emotional symptoms: U = 70,330,000, 7,782,000; conduct
problems: I/=69,980,000, 6,558,000; hyperactivity/in-
attention: U = 61,150,000, 5,180,000; peer problems: U =
73,270,000, 7,140,000; prosocial behavior: I = 67,710,000,
5,796,000 [for parent and teacher ratings, respectively,
p<0.001 for all except teacher-rated emotional symp-
toms, p <0.05 for teacher-rated emotional symptoms]).
Parent ratings showed that boys scored significantly
higher than girls on total difficulties and on the con-
duct problems, hyperactivity/inattention, and peer
problems subscales, whereas girls scored significantly
higher than boys on the emotional symptoms and pro-
social behavior subscales. However, the effect sizes (r)
of these gender differences were negligible. Teacher rat-
ings, on the other hand, showed that boys scored sig-
nificantly higher than girls on total difficulties and on
all of the difficulties subscales, whereas girls scored
significantly higher than boys on the prosocial behav-
ior subscale. The effect sizes () of gender differences
of teacher ratings on total difficulties and on

Table 2 Mean scores of parent- and teacher-rated SDQs and gender and age effects

Boys Girls Gender effect  7-9 years 10-12 yéars 435 years Age effect
{p. 1) (p, Cramer’s V)
sDQ M D) M (D) M D) M (D) M (D)
Parent ratings S (n=12472) (1=12047) (=9968)  (n=8584) (n=6267)
Total difficulties 802 (526 711 (476) ! 839 (509 720  (494) 682 (g  HHhIchon
Emotionat symptoms 131 067 149 76 ! 159 (177 133 (167) 121 (168  Purenon
Conduct problems 192 (159 170 (143 ' 200 (157) 174 (150) 162 (143 TREeRoR
Hyperaclivily/inatlention 323 (230) 249  (198) ' 327 Q26 260 (213) 249 (og)  MErerome
Peer problems 155 (169) 142 (150 F 152 (157) 144 (1.58) 151 (ieg)
Prosocial behavior 580 (215 650 (208 ' 618 (2100 626 (215 591 (200 <t
Teacher ratings (n=4010) (n=3,967) (= 3098) (n=2962) (n=1917)
Total difficulties 637 (580) 395 (450) 024 574 (570) 491 (522 458 (479
Emational symploms 082 (148) 077 (142 ' 093 (155) 076 (144) 064 (123 1o
Conduct problems 120 (168 068 (122 ! 106 (161) 090 (145 081 (135 ot
Hyperactivity/inattention 289 (267) 137 (176) ', 031 246 (600 201 (232 w79 o e
Peer problems 147 (86 113 (156 ! 130 (07D 128 (175 134 (173)
Prosocial behavior 573 74 714 (249 026 647 (268 648 (2700 628 (276

Note. SDQ, strengths and difficulties questionnaire. Age bands 7-9 years, 10-12 years, 13-15 years correspond to grades 1-3, 4-6, 7-9, respectively.
Age effect: 7-9 yrs > 10-12 yrs, P10-12 yrs > 13-15 yrs, °7-9 yrs > 13-15 yrs. 'p < 0.05, *p < 0.001.



—8¥e —

Moriwaki and Kamio Child and Adolescent Psychiatry and Mental Heaith 2014, 8:1 Page 5 of 12

http://www.capmh.com/content/8/1/1

hyperactivity/inattention and prosocial behavior sub-
scale scores were small (0.24-0.31), although the rest
were negligible (Table 2).

Age effects were also significant for both parent and
teacher ratings except for the teacher-rated peer prob-
lem subscale. As for parent ratings, total difficulties and
all subscale scores were significantly different by age
band (total difficulties: y* = 568.33; emotional symptoms:
X =307.30; conduct problems: x*=323.96; hyperactiv-
ity/inattention: x*=586.60; peer problems: x*=19.26;
prosocial behavior: x* = 88.62 [all p < 0.001]). Differences
by age band were similar but diminished for teacher rat-
ings (total difficulties: y*=51.75; emotional symptoms:
X =59.14; conduct problems: x*=18.69; hyperactivity/
inattention: y* =71.61, all p <0.001; peer problems: y* =
5.64, ns; prosocial behavior: y* = 6.77, p < 0.05). Post hoc
comparisons between three age bands indicated that
SDQ scores tended to be higher in younger children, as
shown in Table 2. The effect size (Cramer’s V) of age ef-
fects was small for parent-rated total difficulties, emo-
tional symptoms, conduct problems, and hyperactivity/
inattention subscale scores, although negligible for all
teacher-rated scores.

Normative banding and cut-off score

Because gender or age effects were consistently observed
for the total difficulties scores (Table 2}, score ranges of
the three bands (clinical, borderline, normal) were deter-
mined for the total difficulties scores by gender and age
group (7-9, 10-12, 13~15 years) (Table 3). According to
Goodman’s original work [10], the highest 10th percent-
ile of the normative sample is defined as the “clinical”
range, the next 10th percentile as the “borderline” range,
and the remaining 80th percentile as the “normal” range.
Although discrete scores made it impossible to divide
the sample into exact percentiles, as Table 3 shows,
nearly 10%, 10%, and 80% of the children were in the
clinical, borderline, and normal bands.

Factor analysis

Table 4 shows rotated factor loadings for a five-factor
EFA performed on parent- and teacher-rated SDQ
scores with a rearranged item order. Only five factors
had eigenvalues greater than 1.00, consistent with the
original study [14] and the previous Japanese study [18).
EFA revealed that the five factors accounted for 33.03%
and 55.22% of total variance of parent and teacher rat-
ings, respectively, and most items loaded moderately to
strongly onto their predicted factors. Communality
values for teacher ratings were generally fair, at over 0.40
for 23 of 25 items, whereas only 7 of 25 items exceeded
0.40 for parent ratings. Parent- and teacher-rated item 7
(“obedient”) and teacher-rated item 14 (“popular”)
loaded onto the prosocial factor more strongly than onto
the predicted factor. The loading of parent-rated item 10
(“fidgety”) onto the emotional factor was also higher
than that onto the predicted factor.

Furthermore, CFA results lend support to the five-
factor structure of the SDQ; for the parent and teacher
ratings, respectively, the comparative fit index was 0.83
and 0.86, the goodness of fit index was 0.93 and 0.89,
the adjusted goodness of fit index was 0.91 and 0.86, and
the root mean square error of approximation was 0.06
and 0.07. In addition, the 3 items (7, 10, 14) mentioned
above were found to load onto the predicted factor with
factor loadings >0.40 (0.43-0.75).

Cross-scale correlations

Table 5 presents cross-scale correlations among five
subscales by rater and gender. Correlations between
externalizing-externalizing scales, that is, between con-
duct problems and hyperactivity/inattention, were
strong (parent p =0.48, teacher p=0.53). By contrast,
those between internalizing-externalizing scales were
small (between emotional symptoms and conduct prob-
lems: parent p =0.28, teacher p =0.25; between emo-
tional symptoms and hyperactivity/inattention: parent
p=0.28, teacher p=0.32). Prosocial behavior was

Table 3 Normative banding of total difficulties score for parent- and teacher-rated SDQs for Japanese children

7-9 years 10-12 years 13-15 years

sSDQ Boys Girls Boys Girls Boys Girls

Raw score (%) Raw score (%)} Raw score (%) Raw score (%) Raw score (%) Raw score (%)

798%  0-10 820% 0-10 797%  0-10 81.5%

Parentrating  Normal 013 820% 011 810%  0-11
Bordedine 1416 90%  12-14  97% 1214 99% 11413 82% 1114 113%  11-13  89%
Clinicsl 1740 90% 1540  93% 1540  103% 1440  98% 1540 90% 1440  96%
Teacher rating  Normal  0-11  78%% 07 805%  0-10  781% 06 814% 09  813% 06  825%
Bordedine 1216 116% &1 102%  11-14 108% 79 96% 1012 89% 79 78%
Clinicel 1740 95% 1240 93% 1540  111% 1040  90% 1340  98% 1040  97%

Note. SDQ, strengths and difficulties questionnaire. There were no significant differences in proportion by age band between parent and teacher ratings for either

boys or girls.
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Table 4 Results of exploratory factor analysis (Varimax Rotation) of parent- and teacher-rated SDQs for Japanese

children
SDQ items ) Parent ratings (n =24,519) ‘ Teacher raﬁngis [¢ ,977) o h
Factor Factor Factor Factor Facfbr Cé‘mml‘mality Fayctor 'Facto‘r Factor Factor Faétof ' ‘C(;mmunaiity
t i i v v f i i w v
Pro Hyper Emotion Conduct Peer Pro Hyper Emotion Conduct Peer
initial eigenvalue 4388 260 170 1.21 112 1152 707 260 182 1.24 1.08 1380
% of variance 9.06 1682 2368 2839 3303 1668 2853 3889 4725 5522
Prosocial behavior
1 considerate -63 45 -75 65
4 shares -49 26 -64 A4
9 caring -66 A5 -81 69
17 kind to kids ~ -53 29 -74 57
20 helps out -58 37 -78 63
!—!yperac}ivity/
inattention
2 restless 56 46 80 74
10 fidgety 27 34 27 61 56
15 distractive 69 63 82 77
21 reflective (*) 56 44 57 63
25 persistent (¥) 64 50 59 59
Emotional
symptoms
3 somatic 31 14 54 37
complaints
8 worries 55 37 75 .59
13 unhappy A4 30 65 48
16 clingy 62 43 68 56
24 fears 51 29 68 51
Conduct problems
5 temper 45 33 57 49
7 obedient (*) 44 28 30 54 38 44
12 fights A6 25 67 60
18 lies, cheats 4 31 62 54
22 steals 23 07 58 34
Peer problems
6 solitary Al 21 70 .55
11 good friend () 38 18 61 48
14 popular (*) 42 34 .55 A2 59
19 picked on, 44 33 52 A4
bullied
23 best with 50 31 68 .54
adults

Note. SDQ, strengths and difficulties questionnaire. *indicates a reverse item and inverted scores were analyzed.

negatively correlated with externalizing behaviors (conduct
problems, hyperactivity/inattention: parent p =032, 0.31;
teacher p = 0.50, 56, respectively) but showed little correl-
ation with internalizing behaviors (emotional symptoms:

parent p=-0.03, teacher p=-0.17). These findings
were in line with the theoretical predictions, and com-
mon in boys and girls. All correlations were statistically
significant at p <0.01.
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Table 5 Cross-scale correlations for parent- and teacher-rated SDQs of Japanese children aged 7-15 years

{Spearman’s rho)

Parent rating (n =24,519)

Teacher rating (n=7,977)

SDQ subscale Conduct Hyperactivity/  Peer Prosocial  Conduct Hyperactivity/ Peer Prosocial
problems  inattention problems behavior problems inattention problems  behavior
Emotional symptoms Boys  .29% 3 33" -05% 27 340 37 -18%
Girls ~.28* .28* 31 -04* 23% 33% 37 -16"
Total ~.28* 28" 32 -03" .25% 32% 37 -7
Conduct problems Boys 50% 24% -30° 57 A4 -50"
Girls 45" 25 -33" A5* A -A6"
Total 48" 25% 32* 53¢ A ~50%
Hyperacuvity/inattention  Boys 31 -28" A% ~53%
Girls .28% -30% A4% -52%
Total 30% =31 A3% -56"
Peer problems Boys -24% -46*
Girls -25% -A7"
Total -24* -A7*

Note. SDQ, strengths and difficulties questionnaire, Parent ratings: boys (n = 12,472), girls (n = 12,047). Teacher ratings: boys (n=4,010), girls {n = 3,967).

*p <001,

Internal consistency

Table 6 shows that internal consistencies were generally
good, with those of teacher ratings tending to be stron-
ger than those of parent ratings. The relatively weak in-
ternal consistencies of conduct problems and peer
problems might be explained by the cross-loadings of
items 7 and 11 mentioned above. Cronbach’s a coeffi-
cients were very similar for boys and girls.

Inter-rater reliability

In a smaller subsample, parent-teacher correlations were
found to be moderate for total difficulties scores (1 =63,
44 boys, 19 girls, mean age 9.0 + 1.3 years, 42 with clin-
ical diagnoses, 21 with no diagnoses; p = 0.40). Spear-
man’s rank correlation coefficients varied by subscale:
emotional symptoms p = 0.49, conduct problems p = 0.33,
hyperactivity/inattention p = 0.34, peer problems p = 0.50,
and prosocial behavior p =0.28. All were statistically sig-
nificant (p < 0.01 for all scales except for prosocial behav-
ior, p < 0.05 for prosocial behavior).

Table 6 Cronbach’s alpha coefficients for SDQ scores of Japanese children aged 7-15 years

Test-retest reliability

Thirty-four parents of a subsample (17 boys, 17 girls,
mean age 10.4 + 2.7 years, 19 with clinical diagnoses, 15
with no diagnoses) and 18 classroom teachers of chil-
dren from community schools (12 boys, 6 girls, mean
age 10.3 = 2.8 years, 4 with clinical diagnoses, 14 with no
diagnoses) completed the SDQ on two occasions (inter-
vals: mean 54 +43 days, [14-137 days], mean 2525
days [10-107 days] for parents and teachers, respect-
ively). Test-retest correlations of both parent and teacher
ratings were excellent for total difficulties and all sub-
scales (total difficulties p = 0.79, 0.95; emotional symp-
toms p =0.80, 0.76; conduct problems p=0.76, 0.88;
hyperactivity/inattention p =0.70, 0.84; peer problems
p =074, 0.79; prosocial behavior p =0.87, 0.72; parent
and teacher, respectively; all p <0.01). Both parent and
teacher ratings on two occasions did not significantly
differ for any of the subscales except teacher-rated peer
problems (Z = ~2.14, p < 0.05, two-tailed test), indicat-
ing overall temporal stability.

sDQ Parent rating {n =24,519) T;acher ratmg (n=7,9§7) e
Boys Girls Total Boys Girls Total

Total difficulties score 82 79 & 86 84 8
Ermotional symptoms 54 65 64 72 72 72
Conduct problems 56 50 .54 69 62 67
Hyperactivity/inattention 78 73 76 85 75 84

Peer problems 62 54 59 70 64 68
Prosocial behavior 72 vl 73 84 82 84
Note. 5DQ, and difficulties i ire.
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Convergent and divergent validity

Table 7 shows the correlations between parent-rated
SDQ and CBCL/4-18 scores for 46 clinical patients
(36 boys, 10 girls, mean age 8.0 = 0.8 years) and those
between teacher-rated SDQ and TRF scores for 29 clinical
patients (23 boys, 6 girls, mean age 7.9 £ 0.7 years). SDQ
total difficulties scores were strongly correlated with
CBCL total scores for ratings by both parents and teachers
(parent p =0.56, teacher p =0.77). Correlations between
corresponding subscales of the SDQ and the CBCL were
also moderate to strong: those between SDQ conduct
problems scores and externalizing scores of the CBCL4-
18/TRF (externalizing, delinquent behavior, aggressive
behavior subscales) were strong (parent p =0.50-0.66,
teacher p =0.66-0.80), whereas those between SDQ
emotional symptoms scores and internalizing scores of
the CBCL4-18/TRF (internalizing, withdrawal prob-
lems, somatic complaints, anxiety/depressed subscales)
were moderate to strong (parent p = 0.40-0.52, teacher
p =0.50-0.57). All correlations were statistically signifi-
cant (p <0.01). By contrast, there were no significant
correlations among subscales measuring conceptually
different behaviors, as shown in Table 7.

Similarly, Table 8 shows that SDQ hyperactivity/in-
attention subscale scores were strongly correlated with
the ADHD-RS total scores as well as the inattention and
hyperactivity/compulsion subscale scores for parent rat-
ings (1 =41 from local schools, 25 boys, mean age 8.1 %
1.5 years) and teacher ratings (n =43 from local schools,
27 boys, mean age 8.1 % 1.5 years). Strong correlations
were also found between SDQ conduct problems sub-
scale scores and ADHD-RS total and two subscales
scores. By contrast, no significant correlation existed be-
tween the teacher-rated emotional symptoms subscale
score and ADHD-RS score, although the correlation was
moderate for the parent ratings.

Discussion

Our results provided normative data of parent and
teacher SDQs for Japanese schoolchildren aged 7 to 15
years, and confirmed its reliability and validity.

Gender and age effects in the general population

As for gender effects, both parents and teachers reported
higher levels of difficulties for boys than for girls, except
for emotional symptoms. Such gender differences in
SDQ scores are well in line with previous SDQ studies
across ages and countries {13,15-19,21-24] and in the
original UK. study [35]. In our study, observed gender
differences were more pronounced in teacher ratings
than parent ratings, a tendency that has also been re-
ported in previous studies using SDQ [13,16,23,35,36]. A
possible explanation for this tendency is that girls might
be more able to adjust their behaviors to social situations

than boys. Thus, we should exercise caution when inter-
preting information from parents and teachers when
assessing clinical severity. Our finding of gender differ-
ences emphasizes the need to establish a culturally cali-
brated gender-specific norm for each SDQ rater version.

As for age effects, both parents and teachers reported
the highest levels of difficulties for the youngest chil-
dren, aged 7-9 years, although we found no systematic
differences for either peer problems or prosocial behav-
iors. In our study, we found a robust line of descending
tendency with age only for parent ratings; the effect size
for teacher ratings was negligible. Many studies have re-
ported a similar descending tendency of parent ratings
with age [13,18,23,24,36], although no such age effect
was found in community samples in Holland [19] or
Hong Kong [16] or in an epidemiological sample in the
United Kingdom [37]. By contrast, except for a study
from Shanghai, China [13], almost all studies, including
ours, found no systematic age difference for teacher rat-
ings [16,23,36,38]. A Dutch study that examined par-
ent, teacher, and self-ratings of the SDQ reported no
age effect except in parent ratings [23]. Although
ADHD prevalence decreases with development [39], a
recent prospective and longitudinal study revealed that
childhood-onset psychiatric disorders are relatively
stable, and homotypic or heterotypic continuity is
found for each disorder, especially behavioral disorders
such as ADHD [37]. In other words, the descending
tendency of parent ratings might reflect a phenotypic
transition in their child rather than a true change in
severity. Instead, as children get older, they might
begin to conceal worries and problems from their par-
ents. Therefore, researchers and clinicians might want
to consider the clinical significance of gender and age
differences when applying normative bandings to spe-
cific child populations [12].

Mean and cut-off scores of the Japanese version of the
SDQ were lower than those for Europe, the United
States, and China, although they were similar to those
for Israel and Holland. These studies cannot be easily
compared because the age ranges studied in their samples
were not identical. However, the tendency for Japanese
parents or teachers to give lower scores to children’s be-
haviors appears consistent among questionnaires such as
the CBCL [29], ADHD-RS [33,34], and Social Responsive-
ness Scale [40,41]. One partial explanation for the rela-
tively lower scores of Japanese children on behavioral
measures such as the SDQ is that Japanese informants
tend to respond to Likert-type ratings by choosing the
scale’s midpoint, whereas U.S. informants tend to choose
the scale’s extreme values [42]. In fact, if the original UK.
cut-off were applied to Japanese children, some Japanese
children in the “clinical” range instead would be labeled
“borderline”, and some labeled “borderline” would fall into
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Table 7 Correlations between the SDQ and CBCL for each rater (Spearman’s rho)

Delinquent Aggressive Internalizing Externalizing Total
behavior

behaviors

Attention

Thought

Anxiety/ Social

Somatic

Withdrawal
problems

CBCL

problems problems

problems

complaints dep

sDQ

,f 36;‘

Total difficulties score

565
34*

51x%
05

43
07

54
-03

62+
19
37¢

48%% 23
20

23

440

32*
A40**

=46)

Parent rating (n

527
21

A4

A48**
21

Emotional symptoms

397

5gu«

50%%
397

66+

49

00
12
13
-06

06

Conduct problems

39%
18
-21

09
10
-16

58
3%
-27

00 357
05

27
09

06
20
-26

Hyperactivity/inattention

04

00
-34%

50%*
-07

Peer problems

-37%
68
18

-30%
55%%

-03

-15
29

Prosocial behavior

T
36

A48%

68**
18

827
33

75%* A8
21

37

Elh

A4*

29) Total difficulties score

Teacher rating (n

50
22
31

56%%
18
33

57
05

23

Emotional symptoms

66+

80**

T

33 7 66™%
40*

36

0%

Conduct problems

.59%*

62+
537

5% 7arr

22

30
46*
-34

Hyperactivity/inattention

B4

-40%

54#
46) consisted of clinical patients {36 boys, mean age 8.0+ 0.8). The

33

S
-14

66+
-44*

The subsample from which parent ratings were obtained (n

55%
29) consisted of clinical patients (23 boys, mean age 7.9+ 0.7). *p < 0.05, **p < 0.01.

31 75
-28

-05
-03

Peer problems

-40%

-23

-43%

-15

Prosocial behavior

g
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3
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Table 8 Correlations between the SDQ and ADHD-RS for each rater (Spearman’s rho)

ADHD-RS
sDQ
Total difficulties score

Parent rating (n=41)

76" e
Emotional symptoms 34 33
Conduct problems 0% J0%*
Hyperactivity/inattention T3 63
Peer problems 58 51
Prosocial behavior -29 -26

Hyperéctivitylihpuisfviiy »

Teacher rating (n =43)

Tb":al Inattention Hyperact'iv: y/imbﬁls}vity' ) 'Totwal
g e e
34* 28 a7 26
75 53 57 60"
73%* 83* 81 85
59 36" 22 33"
=31 -4 -86"* -48%

Note. SDQ, strengths and difficulties questionnaire. ADHD-RS: ADHD-Rating Scale-IV. The subsample from which parent ratings were obtained (n = 41) consisted
of primary schoolchildren (25 boys, mean age 8.1 :: 1.5). The subsample from which teacher ratings were obtained (n = 43} consisted of primary schoolchildren

(27 boys, mean age 8.1+ 1.5), *p <0.05, **p <0.01.

the “normal” range. Thus, for both culturally appropriate
use and cross-cultural research, we must establish national
norms based on population distribution.

Factor analysis
We confirmed the proposed five-factor structure for the
Japanese version of the parent and teacher SDQs using
EFA and CFA.

Reliability and validity

Internal consistency, inter-rater reliability, and test-retest
reliability of the Japanese version of the parent and
teacher SDQs were generally satisfactory and compar-
able to the original version [14], and on the whole fell
well within previously reported ranges [43]. On all sub-
scales of internal consistency, teacher ratings were more
reliable, a tendency that is in line with those of previous
studies [43]. The test-retest interval of 10 days to 5
months in our study was wider than that in conventional
measurement, but the test-retest reliability from our
sample is comparable to that of samples with shorter
intervals of 2 weeks to 2 months [13,16,19]. Therefore,
the true test-retest reliability with a shorter interval
might be even higher than the finding in the present
study [14,15].

Regarding convergent validity, strong correlations be-
tween the SDQ and CBCL support that, overall, the
Japanese SDQ measures the same construct that the
Japanese CBClL. measures, as shown in many studies
[43]. Again, the correlation was higher for teacher rat-
ings than for parent ratings. At the subscale level, cor-
relations between SDQ behavioral difficulties subscales
(e.g., conduct problems and hyperactivity/inattention
subscales) and corresponding CBCL subscales were
higher than the correlation between the SDQ emotional
symptoms subscale and the corresponding CBCL sub-
scale for both parent and teacher ratings. In addition,
the SDQ hyperactivity/inattention subscale was highly
correlated with the ADHD-RS measures for both parent
and teacher ratings. This parent-teacher discrepancy or

externalizing-internalizing discrepancy appears to be con-
sistent with the studies reviewed by Stone [43].

Limitations

This study has a number of limitations. First, despite a
sufficiently large-sized normative sample, the validation
sample was small and the clinical information was based
on experts’ clinical judgment obtained without a vali-
dated structured interview in some cases. Thus, we
could establish neither discriminant validity nor calcu-
lated sensitivity or specificity against psychiatric diagno-
ses. Second, the parent SDQ response rate was low
(29.4%), although that of the teacher SDQ was accept-
able (78.8%). Van Widenfelt et al. [23] pointed out that
children of non-responding parents but not non-
responding schools are likely to show higher scores.
Also, we did not obtain demographic information (e.g.,
parental education level, income, and age; one- or two-
parent family; number of siblings; teachers’ age and gen-
der) that might be related to SDQ scores [12]. Therefore,
the representativeness of our normative sample for par-
ent ratings is unclear, although the normative sample
rated by teachers was representative. Also, the influence
of demographic factors on parents’ or teachers’ ratings is
unclear. Third, because the age range of participants in
the present study was restricted to school age (7-15
years), the applicability of the Japanese version of the
SDQ for preschoolers is unknown. Fourth, we did not
study the self-report version for adolescents aged ap-
proximately 11 to 16 years, who are an important target
for community mental health service planning. Thus, a
future study examining its usefulness as a screening tool
must include detailed clinical data from a larger clinical
sample and investigate its ability to discriminate between
community and clinical samples and receiver operating
characteristic curves. In addition, Japanese norms and
psychometric properties of parent and teacher ratings
for preschoolers and self-report for adolescents should
be examined.
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Conclusions

This study provides gender- and age-specific norms by
rater for Japanese schoolchildren and further evidence
that the psychometric properties of the Japanese version
of the parent and teacher SDQs are satisfactory. The
findings indicate that the SDQ will serve as an efficient
assessment tool of broad mental health problems in
Japanese schoolchildren for research and clinical pur-
poses, and that it is comparable to the original version
and many other language versions. Our findings also
emphasize the importance of establishing culturally cal-
ibrated norms and boundaries for each instrument’s
use.
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