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Epidemiology

Upward trends in prevalence rates for 
all ASDs

- 1 in 110 school age children 
(Kogan MD et al. Pediatrics, 2009)

- 0.7-0.9 : 100 in birth cohort study             
(Manning SE et al. Pediatrics, 2011)

Epidemiology



The rapid increase in the prevalence of 
ASDs has created 

a great demand for diagnostic

and treatment services

Epidemiology



Difficulties in diagnosis of ASDs

The symptoms and behaviours lie on a 
continuum and have considerable clinical 
heterogeneity

(Szatmari P. J Psychiatry Neurosci 1999;24:159-65)

Around 50% of PDD-NOS cases, could have 
been overdiagnosed, whereas around 22% were 
underdiagnosed

(Chawarska K et al. J Child Psychol. Psychiatry 2007;48:128-38)



Johnson CP et al. Pediatrics 2007;120:1183-215

Comprehensive evaluation

History Physical exam

Parent interview Child observation

Dev/psychometric
evaluation

Presence of the 
DSM-IV-TR diagnosis

Parent interview Child observation

Developmental /psychometric
evaluation

Presence of the 
DSM-IV-TR diagnosis 

preferably with standardized tools



Clinical judgment based on the 

DSM-IV-TR criteria combine with

ADI-R and ADOS assessment 

Diagnosis of ASDs

Gold standard



Standardized Diagnostic Instruments

Autism Diagnostic 
Interview-Revised 

(ADI-R)

Autism Diagnostic 
Observation Schedule 

(ADOS) 

Developmental, Dimensional and 
Diagnostic Interview (3Di)





Developmental, 
Dimensional and 

Diagnostic Interview (3Di)

Developed at Great Ormond Street Children Hospital 
by Prof David Skuse



• Sensitivity of 1 and specificity of 0.98
• PPV = 0.93

(Skuse D et al. J Am Acad Child Adolesc Psychiatry 2004;43:548-58)

• Excellent agreement with the ADI-R

(Santosh PJ et al. Eur Child Adolesc Psychiatry 2009;18:521-4)

• Translated into Finnish, Chinese, Spanish, 
Norwegian and Dutch

Developmental, Dimensional and 
Diagnostic Interview (3Di)



• Computer-based diagnostic interview
• Offers a dimensional assessment of each 

domain of the triad of ASDs

Developmental, Dimensional and 
Diagnostic Interview (3Di)

Developmental, Dimensional and 
Diagnostic Interview (3Di)

Developmental, Dimensional and 
Diagnostic Interview (3Di)



• The original interview: 266 questions
• An abbreviated interview: 53 questions
• Excellent agreement of the abbreviated 3Di 

with the original 3Di
• Focuses on current behaviour
• Extends to co-morbid disorders
• All data are automatically readable into SPSS 

for analysis

Developmental, Dimensional and 
Diagnostic Interview (3Di)



• Uses with 3-18 years old children
• Generates subscales

1. social reciprocity
2. use of language and other social   

communication skills
3. use of gesture and non-verbal play
4. receptive/ stereotyped behaviours 

and routines

Developmental, Dimensional and 
Diagnostic Interview (3Di)



Developmental, Dimensional and 
Diagnostic Interview (3Di)

Developmental, Dimensional and 
Diagnostic Interview (3Di)

Developmental, Dimensional and 
Diagnostic Interview (3Di)



Use of language
(example of questions)

• ก่อนทีÉเดก็จะสามารถพดูได ้เดก็สามารถส่งเสียงเพืÉอทาํการสืÉอสารกบั
ผูอ้ืÉนไดห้รือไม่ เช่น เดก็อาจจะสืÉอสารกบัพอ่แม่โดยการส่งเสียงโตต้อบ
สลบักบัพอ่แม่ เดก็เคยทาํเช่นนีÊหรือไม่

□ บ่อยๆครัÊ ง □ บางครัÊ ง □ ไม่เคยเลย 
• เดก็มีวลีหรือประโยคทีÉชอบพดูซํÊ าไปซํÊ ามา ซึÉ งบางครัÊ งดูไม่เหมาะสม

หรือไม่

□ ไม่เคยเลย □ ทาํเป็นบางครัÊ ง □ ทาํบ่อยๆครัÊ ง □ ประเมินไม่ได้



Social reciprocity
(example of questions)

• เดก็เคยนาํสิÉงของมาโชวพ์อ่แม่ หรือเล่าถึงบางอยา่งทีÉเขาไดพ้บหรือได้
เรียนมา หรือตอ้งการใหพ้อ่แม่มาร่วมกิจกรรมทีÉเขากาํลงัเพลิดเพลิน
หรือไม่

□ บ่อยๆครัÊ ง □ บางครัÊ ง □ ไม่เคยเลย
• เดก็รับรู้วา่พอ่แม่เสียใจเฉพาะเวลาทีÉคุณแสดงออกอยา่งชดัเจน เช่น 

ร้องไห ้เดก็ไม่สามารถทีÉจะเขา้ใจความรู้สึกของพอ่แม่ ถา้ไม่ได้
แสดงออกอยา่งชดัเจน

□ บ่อยๆครัÊ ง □ บางครัÊ ง □ ไม่เคยเลย



Receptive/ stereotyped behaviours
(example of questions)

• เดก็เคยแสดงความสนใจหมกมุ่นกบัสิÉงบางสิÉงในลกัษณะแปลกๆ ซึÉ งสิÉง
เหล่านัÊนไม่เป็นทีÉสนใจของเดก็คนอืÉนๆ เช่น ขวดพลาสติก กญุแจ กอ้น
หิน เป็นตน้ หรือไม่

□ ไม่หมกมุ่นเลย
□ หมกมุ่นเลก็นอ้ย 
□ หมกมุ่นเป็นประจาํ
□ หมกมุ่นมากจนส่งผลต่อการมีปฏิสมัพนัธ์ทางสงัคมกบัผูอ้ืÉน







Report



Comparison with other diagnostic tools

• Comprehensive 
coverage of symptoms
• No repeat on “current”
and “ever” symptom 
questions

Comprehensive 
coverage of symptoms

Direct observationAdvantages

100% / 97% ***< 4 yrs: 85% /  85%
> 4 yrs: 84% / 83% **

< 36 mo: 97.5% / 59.3%
> 36 mo: 92% / 73% *

Sensitivity/
Specificity

20 - 30 minutes1.5 - 2.5 hours30 - 45 minutesDuration

3 yrs and upmental age 2 yrs-adultNon-verbal mental age 
> 12 months

Age

interviewinterviewinterview & observationDesign

3DiADI-RADOS

* Gotham K et al. J Am Acad Child Adolesc Psychiatry 2008;47:642-51
** Le Couteur et al. J Autism Dev Disord 2008;38:362-72

*** Skuse D et al. J Am Acad Child Adolesc Psychiatry 2004;43:548-58



Translation and Validation of the 
Developmental, Dimensional and 

Diagnostic Interview (3Di) for Diagnosis 
Autism Spectrum Disorders 

in Thai Children at Ramathibodi Hospital 

Research in Thailand

Chuthapisith J et al, submitted to Autism



Research at Ramathibodi Hospital

63 children with ASDs 67 normal children

Vineland Adaptive Behaviour Scales (VABS)

3Di

Discriminant function analysis



Demographic characteristics

99.95 (14.8)66.93 (17.67)VABS scores
Mean (SD) **

51.585.7% male *

5.49 (1.55)5.37 (1.24)Mean age 
(years) (SD)

Typically 
developing group

(N=67)

ASDs group
(N=63)

Characteristics

* p<0.05, ** p<0.001



Comparison of the mean scores

1.71 (1.16) 3.46 (1.9) Repetitive 
behaviours*

5.99 (3.12)11.58 (3.7)Communication*

7.03 (3.11)13.42 (4.14)Social 
reciprocity* 

Normal group 
mean (SD)

ASDs group 
mean (SD)

Domains

* p<0.001



Sensitivity, specificity, PPV and NPV 
for the 3Di cut-offs

72.476.480.966.73Repetitive 
behaviours

84.77573.585.78Communication

78.678.780.976.210Social reciprocity

NPVPPVSpecificity 
(%)

Sensitivity 
(%)

Cut-offsDomains



ROC curve in each domain



The short 3Di Thai version is a useful 
diagnostic instrument for differentiating 

between children with ASDs and typically 
developing children

Conclusion



• Standardized diagnostic instruments have 
limitation in low validity in children under 
2 years of age

• The time needed for administrations 
precludes their uses in many clinical 
settings

• All tools must be used by trained 
clinicians

Conclusion

Chawarska K et al. J Child Psychol Psychiatry 2007;48:128-38



All 18 and 24-month-old children 
should be screened for ASDs to 

promote earlier identification 
and intervention

Johnson C et al. Pediatrics 2007;120:1183-215



The puzzle pattern of this ribbon 
reflects the mystery and complexity
of autism.

The different colors and shapes 
represents the diversity of people
living with this disorder.

The brightness of the ribbon signals 
hope – hope through research and 
increasing awareness in people like 
“you”.




