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eAppendix. Supplementary Methods 

A retrospective cohort study was conducted using data from the national database of health insurance 

claims of Japan (NDB). The reporting of this study conforms to the Strengthening the Reporting of 

Observational Studies in Epidemiology (STROBE) statement for reporting of cohort studies. The NDB 

includes all electronic-based health insurance claims in Japan since fiscal year 2009. The NDB includes the 

health insurance claims data such as the patient identification number, sex, age or age group, diagnostic 

codes, institution identification number, prefecture where the institution is located, procedural codes, and 

drug codes. Medical treatments completely covered by public funds and those not covered by public 

insurance are not included. A detailed description of NDB is described in the website of the Ministry of 

Health, Labour and Welfare.1 Several retrospective, population-based studies have previously been 

conducted using the medical records retrieved from the NDB.2-4  

 All permanent residents in Japan are mandatorily enrolled in the national universal health insurance 

program. Patients are free to choose any clinics or hospitals, and the health insurance covers 70-90% of 

their medical costs. For children under 16, the rest of the medical cost is generally further subsidized almost 

completely by municipalities. Therefore, the majority of medical care for children in Japan are likely to be 

covered by the national healthcare system and thus are included in the NDB. 

Data on children born in fiscal years 2009-2016 and diagnosed with ASD (ICD-10 code: F84) in fiscal 

years 2009-2019 were retrieved from the NDB. Rett’s syndrome, coded as F84.2, is not automatically 

classified as ASD. However, a substantial proportion of patients with Rett’s syndrome is likely to have 

comorbid ASD.5 Therefore, we identified ASD by the single F84 code, as in some previous studies.6,7 

Furthermore, previous studies reported that the prevalence of Rett’s syndrome was less than 0.01%.8,9 

Therefore, it is unlikely that including Rett’s syndrome influenced the results of the present study. 

Extracted information were sex, the year and age at diagnosis, and the prefecture where ASD was 

diagnosed. The age at diagnosis was available for only children below 10 years old. For those aged 10 years 

or above, only the total number of diagnosis for each age group (grouped in 10-year age groups) was 

retrievable. Therefore, the number of ASD diagnosed in fiscal year 2019 in children born in fiscal year 2009 

was not available. The study was approved by the Ethics Committee of Shinshu University School of 

Medicine. Informed consent was not required due to the anonymous nature of the data.  

The annual number of births in Japan in each fiscal year was not available. Therefore, the cumulative 

incidence of ASD was calculated using the annual number of births in each calendar year, which was 

retrieved from the data released by the statistics bureau of Japan.10 The estimated nationwide lifetime 

cumulative incidence in children born in a certain fiscal year was calculated by the following equation: 

(Estimated lifetime cumulative incidence for children born in Japan in fiscal year X) = (Number of 

diagnosed children born in Japan in fiscal year X)/(Annual number of births in Japan in calendar year X) 

The percent change per year in birth numbers in 2009-2014 ranged from -2.6% to +0.1%. Therefore, the 

difference in birth numbers between the calendar year and the fiscal year, which starts on April 1, is likely 

to be no more than 1%. Thus, using calendar year, which starts 3 months earlier than the fiscal year, instead 

of fiscal year to calculate the 5-year lifetime cumulative incidence of ASD in children born in fiscal 2009-

2014 was likely to have little influence on the results, most likely a minor underestimation.  

The cumulative incidence in each prefecture was calculated similarly using the following equation: 

(Estimated lifetime cumulative incidence for children born in prefecture Y in fiscal year X) = (Number of 
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children born in fiscal year X who were diagnosed in prefecture Y)/(Annual number of births in prefecture 

Y in calendar year X) 

Japan is a unitary state divided into 47 prefectures. The basic framework of healthcare in Japan is set 

tightly by national laws. Therefore, no geographical difference exists with respect to healthcare system. In 

contrast, a large discrepancy in population and population density exists between prefectures. As of 2014, 

the population and population density in each prefecture range from 574,022 to 1,3378,584 and from 68.9 

to 6106.4/ km2, respectively, and the annual number of births in 2014 for each prefecture range from 4,527 

to 110,629. Therefore, it is likely that life environment and accessibility to services differ substantially 

throughout Japan.
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eTable 1. Previously Reported Prevalence and Incidence of 
Autism Spectrum Disorder 

  

Study Time 

of 

data 

collec

tion 

Denomi

nator  

(Popula

tion 

size) 

Frequ

ency 

Measure of  frequency Country 

Nishimura et al1 2010-

2014 

952  3.1% Cumulative incidence at age 

32 months 

Japan 

Saito et al2 2013-

2016 

5,016  3.22% Prevalence in children aged 5 

years 

Japan 

Sasayama et al3 2016-

2018 

1,067  3.1% Cumulative incidence at age 6 

years 

Japan 

Zhou et al4 2014-

2016 

125,806  0.70% Prevalence in children aged 6-

12 years 

China 

Arora et al5 2011-

2012 

3,964  1.11% Prevalence in children aged 2-

9 years 

India 

Kim et al6 2005-

2006 

55,266  2.20% Prevalence in children aged 7-

12 years 

South 

Korea 

Maenner et al7 2016 275,419  1.85% Prevalence in children aged 8 

years 

United 

States 

Xu et al8 2014-

2016 

30,502  2.47% Prevalence in children aged 3 

to 17 years 

United 

States 

Schendel et al9 2016 2,055,92

8  

2.80% Cumulative incidence in birth 

cohorts 1980-2012 

Denmar

k 

Al-Mamri et al10 2011-

2018 

837,655  0.20% Prevalence in children aged 0-

14 years 

Oman 

van Bakel et al11 2005-

2010 

307,751  0.365

% 

Prevalence in children aged 7 

years 

France 

Skonieczna-

Żydecka et al12 

2010-

2014 

707,975  0.35% Prevalence in children aged 0-

16 years 

Poland 

Idring et al13 2011 735,096  1.54% Prevalence in 0- to 27-year-

olds 

Finland 

Recent studies reporting prevalence or incidence of autism spectrum disorder in the general population are listed in 

the table. The regional variations suggest difference in etiologic factors (e.g., environmental factors, genetic factors, 

and parental age) and non-etiologic factors (e.g., public awareness and accessibility to services) among countries. 

Recent epidemiological studies in Japan show relatively high prevalence or incidence of autism spectrum disorder 

compared to that of other countries.  
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