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Abstract
Introduction: Several studies have examined the incidence of childhood T1DM in 
Japan	from	the	1970s	onwards,	but	none	have	been	long-term	studies	using	registra-
tion data. We estimate the incidence of childhood type 1 diabetes mellitus (T1DM) 
from	1986	to	2018	in	Yamanashi	Prefecture,	Japan.
Methods: We	 began	 a	 population-based,	 long-term	 study	 of	 childhood	 T1DM	 in	
1986	 involving	 every	 hospital	 paediatrics	 department	 in	Yamanashi	 Prefecture.	 In	
the Prefecture, every child newly diagnosed with T1DM is referred to a hospital, and 
therefore, almost 100% of new patients aged <15 years are registered. We calculated 
the incidence of T1DM among children aged <15	years	from	1986	to	2018.	All	cases	
met	the	Japan	Diabetes	Society	diagnostic	criteria	and	were	tested	for	T1DM-related	
autoantibodies whenever possible.
Results: Ninety-nine	 patients	 (44	 boys	 and	 55	 girls)	 were	 newly	 diagnosed	 with	
T1DM.	The	annual	incidence	among	5-	to	9-year-olds	increased	by	5.35%	over	the	
study	period	 (95%	confidence	 interval	 2.34%-8.35%,	p = .0005), and there was a 
trend	towards	increasing	3-year	incidence	(15.52%	increase,	p = .0516). There were 
also	trends	towards	increasing	annual	and	3-year	incidence	among	0-	to	14-year-olds.	
However,	there	were	no	changes	over	time	in	annual	or	3-year	incidence	in	the	0–4	
year	or	10–14	year	age	groups.
Conclusions: The incidence of T1DM in Yamanashi Prefecture increased among chil-
dren	aged	0-14	years	over	the	study	period,	with	the	most	significant	increase	occur-
ring	among	5-	to	9-year-olds.	These	data	suggest	that	the	number	of	children	aged	
<15 years with T1DM is gradually increasing in one of the local prefectures in Japan, 
Yamanashi Prefecture and that the age of onset is decreasing.
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1  | INTRODUC TION

Matsuura et al reported that the incidence of type 1 diabetes mel-
litus (T1DM) in children aged <15 years in Japan increased from 
0.98/100	000	person-years	 from	1973	 to	 1977	 to	 2.53/100	000	
person-years	 from	 1988	 to	 1992.1 However, Kawasaki et al re-
ported	T1DM	incidences	of	2.00/100	000	person-years	from	1993	
to	1996	and	2.37/100	000	person-years	from	1998	to	2001,	con-
cluding that there was no evidence of increased T1DM incidence 
among children aged <15	years	between	1988	and	2001	in	Japan.2 
Many chronic diseases, such as T1DM, Graves' disease, systemic 
lupus erythematosus and acute lymphocytic leukaemia, are defined 
as	 ‘Specific	Chronic	Pediatric	Diseases’	 in	Article	6-2	of	 the	Child	
Welfare Act of Japan. Children with these conditions can receive 
financial support to defray medical costs via registration in a gov-
ernment-funded	medical	aid	project.	Recently,	Onda	et	al	estimated	
the incidence of childhood T1DM in Japan as 2.25/100 000 per-
son-years	 from	2005	 to	2010	based	on	 the	number	of	 recipients	
of healthcare subsidies for ‘Specific Chronic Pediatric Diseases’. 
The authors compared their data with those from previous studies 
in Japan and concluded that the incidence of childhood T1DM in 
Japan	had	not	changed	between	1998-2001	and	2005-2010.3 Thus, 
from	the	1970s	onwards,	 several	 studies	have	examined	 the	 inci-
dence	of	childhood	T1DM	in	Japan.	However,	none	have	been	long-
term studies using registration data.

It	has	been	reported	that	the	incidence	of	T1DM	among	chil-
dren aged <15 years is increasing in various regions globally. The 
European Community Concerted Action Programme in Diabetes 
(EURODIAB)	 reported	 that	 the	 incidence	 of	 T1DM	 among	 chil-
dren aged <15	years	in	Europe	increased	between	1989	and	2003,	
and if this trend continued, that incidence would double between 
2005 and 2020.4 The incidence of T1DM in this age group from 
2011 to 2013 in Kuwait was 2.3 times higher than that from 
1995	 to	1997.5	 In	Croatia,	 there	was	a	5.87%	 increase	 in	 the	 in-
cidence of T1DM among children aged <15 years between 2004 
and 2012 (p < .001),6 and the incidences of T1DM among Jewish 
and Arabic children aged <18	 years	 in	 Israel	 increased	 by	 3.6%	
and	4.0%,	respectively,	between	1997	and	2010.7	In	Bauru,	Brazil,	
the incidence of T1DM among children aged <15 years increased 
at	a	rate	of	3.1%	per	year,	resulting	in	an	overall	 increase	of	2.5-
fold	between	1986	and	2015.8	 In	Korea,	 the	 incidence	of	T1DM	
in	 this	 age	 group	 increased	 from	 1.36/100	 000	 person-years	
from	1995	 to	2000	 to	3.19/100	000	person-years	 from	2012	 to	
2014.9	In	Uzbekistan,	the	incidence	of	T1DM	among	children	aged	
<15	 years	 increased	 from	1.5/100	000	person-years	 in	 1998	 to	
3.8/100	000	person-years	in	2014,	with	an	average	annual	rate	of	
increase of 5.6% (p < .001).10

To assess temporal trends in the incidence of T1DM among chil-
dren in Japan, we registered all children newly diagnosed with T1DM 
in	Yamanashi	Prefecture	from	1986	to	2018.

2  | METHODS

Our	study	group	was	created	in	1986	with	the	co-operation	of	the	
paediatric departments of all hospitals in Yamanashi Prefecture (10 
paediatric departments in total). All children aged <15 years newly 
diagnosed with T1DM were registered.

Our	 registration	 system	 includes	 the	 following	 three	 compo-
nents: (i) urinalysis conducted in all school students, (ii) information 
shared	by	study	group	hospitals	regarding	cases	of	new-onset	T1DM	
and	 (iii)	 monitoring	 of	 the	 numbers	 of	 patients	 with	 new-onset	
T1DM who are registered to receive medical aid for ‘Specific Chronic 
Pediatric	Diseases’.	To	avoid	missing	new-onset	cases,	we	asked	all	
patients registered in the present study to register with the medical 
aid project.

In	 Japan,	 urinalysis	 is	 performed	 for	 all	 primary	 and	 junior	
high school students once annually in the spring under the School 
Health and Safety Act. The purpose of urinalysis is to screen for 
diseases such as nephropathies and diabetes mellitus. Students 
whose urine tests are positive for glucose are required to visit a 
clinic or hospital in Yamanashi Prefecture, and those who require 
hospitalization	 are	 inevitably	 referred	 to	 the	hospitals	 that	 com-
prise our study group.

Every	 child	 with	 new-onset	 T1DM	 is	 required	 to	 be	 referred	
to hospital in Yamanashi Prefecture. The major cities in Yamanashi 
Prefecture	are	located	in	the	Kofu	basin.	Because	of	this	geograph-
ical	 factor,	 children	with	 new-onset	T1DM	 in	 the	Kofu	basin	 tend	
not to cross the mountains to visit medical institutions outside the 
Prefecture.	 Children	 with	 new-onset	 T1DM	 who	 were	 under	 the	
care of private practitioners and did not receive a healthcare subsidy 
from the ‘Specific Chronic Pediatric Diseases’ might not have been 
captured in our study. Practitioners had to consult one of our study 
group hospitals in emergency cases as well as to meet the demands 
of	 patients’	 parents,	 nursery	 staff	 or	 school	 teachers.	 Our	 study	
group members did not receive such consults from private practi-
tioners.	In	Japan,	hospital	emergency	departments	are	administered	
at the prefecture level, and ambulances do not cross prefectures. 
Therefore, on the basis of geographical factors, medical need and 
the nature of the Japanese emergency medicine system, we believe 
that all children newly diagnosed with T1DM would have visited the 
hospitals	 comprising	our	 study	 group.	 Information	 sheets	 for	 chil-
dren newly diagnosed with T1DM were collected from study group 
hospitals every month and used for registration. The information 
sheet included data on age, sex, fasting and casual plasma glucose 
levels,	serum	and	urinary	C-peptide	levels,	haemoglobin	A1c	levels	
and	serum	T1DM-related	autoantibodies.	We	compared	the	number	
of	patients	with	new-onset	T1DM	receiving	a	healthcare	subsidy	for	
‘Specific Chronic Pediatric Diseases’ in Yamanashi Prefecture with 
the number of study registrations to identify any omissions in each 
month.	Because	of	the	configuration	of	the	registration	system,	the	
case inclusion rate was nearly 100%.
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All T1DM cases prior to 2012 were diagnosed by paediatri-
cians	 in	 each	 hospital.	 The	 patients	 were	 insulin-deficient,	 as	
shown	by	 fasting	 serum	C-peptide	 levels	<0.5 ng/mL or urinary 
C-peptide	 levels	<20 μg/day.	 If	 possible,	 the	 presence	 of	 serum	
T1DM-related	autoantibodies	[glutamic	acid	decarboxylase	(GAD)	
antibody,	 insulin	 autoantibody	 (IAA),	 islet	 antigen-2	 (IA-2)	 anti-
body or islet cell antibody] was evaluated. All cases after 2012 
met	the	Japan	Diabetes	Society	diagnostic	criteria	for	acute-onset	
T1DM.	Acute-onset	T1DM	was	diagnosed	as	follows:	 (i)	affected	
individuals presented with thirst, polydipsia and polyuria, leading 
to ketoacidosis within approximately 3 months of disease onset; 
(ii) affected individuals required continuous insulin therapy from 
early after diagnosis and may experience a transient ‘honeymoon 
phase’; (iii) affected individuals were confirmed positive for either 
GAD	antibodies,	IA-2	antibodies,	IAA	or	ZnT8	antibodies	(IAA	pos-
itivity must be confirmed prior to initiation of insulin therapy; and 
(iv)	affected	individuals	who	were	not	positive	for	IA-2	antibodies	
had	fasting	serum	C-peptide	levels	<0.6 ng/mL, thus suggesting a 
deficit	 in	 endogenous	 insulin	 secretion.	 Individuals	who	met	 cri-
teria	 1-3	were	 diagnosed	with	 acute-onset	 (autoimmune)	 T1DM	
(Type 1A). Those who met criteria 1, 2 and 4 were diagnosed with 
acute-onset	T1DM	(Type	1B).	Those	who	met	criteria	1	and	2	but	
not	3	and	4	were	re-evaluated	after	a	time	 interval	with	diagno-
sis put on hold. Those who met the criteria for fulminant T1DM 
were diagnosed as such. Patients who had previously developed 
T1DM in another prefecture and moved to Yamanashi Prefecture 
were not included. The mean population of Yamanashi Prefecture 
was	approximately	850	000	people	between	1986	and	2018;	con-
sidering the previously measured incidence of childhood T1DM in 
Japan,	the	size	of	this	population	was	not	large	enough	to	expect	
that new cases would be diagnosed every year. Therefore, to per-
mit	statistical	accurate	statistical	analysis,	3-year	time	bands	were	
used.

We	 calculated	 the	 annual	 and	 3-year	 crude	 incidences	 of	
T1DM using cases registered prospectively between January 
1986	and	December	2018.	The	annual	crude	incidence	was	calcu-
lated by dividing the annual number of newly diagnosed cases by 
the	annual	population	sizes	of	the	relevant	age	group	(0-4	years,	

5-9	years,	10-14	years	 and	0-14	years)	 in	Yamanashi	Prefecture,	
as	obtained	from	National	Census	data	in	Japan	(Statistics	Bureau	
of Japan; Home > Statistics > opulation Estimates > Result of 
Population Estimates; www.stat.go.jp/engli sh/data/jinsu i/2.html). 
The	 3-year	 intervals	 were	 as	 follows:	 1986-1988,	 1989-1991,	
1992-1994,	 1995-1997,	 1998-2000,	 2001-2003,	 2004-2006,	
2007-2009,	 2010-2012,	 2013-2015	 and	 2016-2018.	 The	 3-year	
crude incidences were calculated by dividing the number of newly 
diagnosed cases during each period by the populations of the rele-
vant	age	groups	(0-4	years,	5-9	years,	10-14	years	and	0-14	years)	
during	 the	 same	3-year	 period.	 Both	 incidences	were	 presented	
in raw form and following stratification by sex, age and age group 
(0-4	 years,	 5-9	 years	 and	 10-14	 years).	 The	 3-year	 standardized	
incidence	among	0-	to	14-year-olds	was	calculated	by	dividing	the	
sum of the incidences among the three age groups, each multi-
plied by the appropriate standard population, by the sum of the 
standard populations. We used Segi's world standard population 
to	calculate	3-year	standardized	incidences	among	0-	to	14-year-
olds as follows:

3-year	standardized	incidence	among	0-	to	14-year-olds	= 
∑

3

i = 1
Nipi

∑

3

i = 1
Ni

,

where Ni = Segi's world standard population, N1 = the number of 
children	aged	0-4	years,	N2 =	the	number	of	children	aged	5-9	years,	
N3 =	the	number	of	children	aged	10-14	years, pi =	the	3-year	crude	
incidence	 in	 each	 3-year	 period,	 p1 =	 the	 incidence	 among	 0-	 to	
4-year-olds,	p2 =	the	incidence	among	5-	to	9-year-olds,	and	p3 = the 
incidence	among	10-	to	14-year-olds.

Poisson regression analysis was used to investigate incidence 
trends and to compare the results of our study with previous studies 
conducted in Japan and elsewhere. Statistical analyses were per-
formed	 using	 SAS	 software	 (version	 9.2;	 SAS	 Institute).	 Values	 of	
p <	.05	were	considered	statistically	significant.	We	calculated	95%	
confidence	intervals	(CIs)	of	the	Poisson	regression	coefficients.

The	 study	 was	 approved	 by	 the	 Institutional	 Review	 Board	
of	 the	 School	 of	Medicine	 of	 Yamanashi	 University	 (IRB	 number:	
2020-2215).	 We	 applied	 the	 opt-out	 method	 to	 obtain	 informed	
consent	 for	 the	 analysis	 of	 anonymized	 patient	 data	 in	 this	 study	
using posters displayed in the study group hospitals. All procedures 

F I G U R E  1   Age and sex distributions 
of children with type 1 diabetes in 
Yamanashi	Prefecture	between	1986	and	
2018

http://www.stat.go.jp/english/data/jinsui/2.html
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were performed in accordance with the principles laid out in the 
Declaration of Helsinki.

3  | RESULTS

The	number	of	patients	with	new-onset	T1DM	receiving	a	health-
care subsidy for ‘Specific Chronic Pediatric Diseases’ in Yamanashi 
Prefecture and the number of study registrations were identical. The 
total	number	of	T1DM	cases	was	99	(44	boys	and	55	girls;	female/
male ratio 1.25) over the study period. The age and sex distributions 
of children with T1DM were bimodal. There was an initial minor peak 
at	age	4-5	years	followed	by	a	second	larger	peak	at	age	10-12	years	
(Figure 1). The numbers of cases and incidences for each age group 
during	each	3-year	period	are	shown	in	Table	1.

The	 annual	 incidence	 among	 5-	 to	 9-year-olds	 significantly	 in-
creased	between	1986	 and	2018	 (average	 annual	 increase	5.35%,	
95%	CI	2.34-8.35%,	p = .0005). There was a trend towards increased 
annual	incidence	among	0-	to	14-year-olds	between	1986	and	2018,	
although this was not statistically significant (average annual in-
crease 1.16%, p =	.3396).	The	annual	incidences	among	0-	to	4-year-
olds (p =	.3532)	and	10-	to	14-year-olds	(p =	.7920)	did	not	change	
over the study period.

The	 3-year	 incidence	 of	 T1DM	 among	 5-	 to	 9-year-olds	 also	
showed	an	increasing	trend	between	1986	and	2018	(average	3-year	
increase 15.52%, p =	.0516;	Figure	2),	as	did	incidence	among	0-	to	
14-year-olds	 (average	3-year	 increase	3.45%,	p = .5856; Figure 3). 
There	were	no	changes	in	the	3-year	incidences	among	0-	to	4-year-
olds (p =	.4781)	or	10-	to	14-year-olds	(p =	.8019;	Figure	2).	When	
incidences were stratified by sex, no changes were identified over 
the study period.

4  | DISCUSSION

The age and sex distributions of children with T1DM in Yamanashi 
Prefecture	 between	 1986	 and	 2018	 did	 not	 differ	 from	 those	 re-
vealed by a previous study conducted in Hokkaido, Japan, between 
1973	 and	1992.1 Furthermore, the female/male ratio in our study 
(1.25) was similar to those reported in studies conducted in Japan 
between	1986	and	1990	(1.50)11	and	in	Korea	between	1995-2000	
and	2012-2014	 (1.56	and	1.25,	 respectively).9 Thus, the slight sex 
predisposition of childhood T1DM cases in Japan appears to be 
shared with other countries with low incidences of childhood T1DM, 
such as Korea, but is distinct from the situation in countries with high 
incidences such as Finland. The cause of this sex difference remains 
unclear.9,11,12 We speculate that this difference may be attributable 
to	 Asia-specific	 environmental	 factors	 such	 as	 diet,	 lifestyle	 and	
climate.

The	annual	and	3-year	incidence	data	for	each	age	group	and	for	
all	 children	aged	≤14	years	observed	 in	 the	present	study	suggest	
that there had been a gradual increase in T1DM incidence in chil-
dren,	with	 the	 largest	 increase	occurring	among	5-	 to	9-year-olds.	TA
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The	increase	in	incidence	among	children	aged	0-14	years	was	not	
statistically significant because the age group with the highest inci-
dence	 (10-	to	14-year-olds)	showed	a	relatively	small	 increase;	 the	
numbers	of	cases	among	5-	to	9-year-olds	showed	a	greater	increase	
but were still too small to significantly impact overall incidence.

In	contrast	to	the	present	findings,	Onda	et	al	reported	that	the	
incidence	of	T1DM	among	5-	to	9-year-old	Japanese	children	did	not	
increase	between	1998	and	2001	(2.24/100	000	person-years)	and	
2005-2010	 (2.27/100	 000	 person-years).3 However, the registra-
tion system for medical subsidies of patients with ‘Specific Chronic 
Pediatric	 Diseases’,	 which	 Onda	 et	 al	 analysed,	 may	 omit	 young	
newly diagnosed patients. This is because the medical aid system 
requires a payment for registration and for medical expenses to be 
initially	paid	up-front.	Depending	on	 the	 income	of	 the	guardians,	
these costs can vary from ¥2000 to ¥4000.

Another medical subsidy programme is provided for all infants 
and children by local governments in Japan. This programme varies 
regionally by name, age of eligibility and the proportion of medical 
expenses that must be defrayed by guardians. Thanks to this munic-
ipal medical subsidy programme, the medical expenses of children 
aged <12	 years	 in	 Japan	 are	 minimal	 (from	 zero	 to	 several	 hun-
dred yen; in some regions, subsidies are available for children up to 
18 years of age) and there are no costs to register. This municipal 
medical subsidy programme was initiated during the 2000s in parts 
of Tokyo for children aged <6 years and then was expanded to cover 
areas outside Tokyo as well as a wider age range. Thus, for the last 
15 years in Japan, patients with T1DM under 12 years of age (up to 
15 years of age in some regions) can receive medical care almost 
free of charge without applying for the medical subsidy for patients 
with ‘Specific Chronic Pediatric Diseases’. Therefore, it is probable 
that the guardians of a considerable number of children with T1DM 

do not register with the national medical aid project for ‘Specific 
Chronic Pediatric Diseases’, especially parents of young children 
who	have	low	incomes.	 It	follows	that	the	number	of	recipients	of	
healthcare subsidies for ‘Specific Chronic Pediatric Diseases’ does 
not accurately reflect the number of children who are newly diag-
nosed	with	T1DM,	especially	in	the	5-	to	9-year-old	age	group.	This	
may be the principal cause of the discrepancy between our results 
and	those	of	Onda	et	al.

The trends observed in our age group data were slightly different 
from	those	in	Europe.	In	Europe,	areas	with	lower	incidence	showed	
higher	increases	in	T1DM	incidence	among	0-	to	4-year-olds.	Japan	
has one of the lowest childhood T1DM incidences in the world4; 
therefore, it would be expected that in Yamanashi Prefecture, the 
0-	 to	4-year-old	 age	 group	would	 show	a	 greater	 increase	 in	 inci-
dence	compared	with	other	age	groups.	In	fact,	the	5-	to	9-year-old	
age group showed the largest rate of T1DM incidence increase in 
Yamanashi Prefecture. However, if the present study had been con-
ducted in a larger population, it might have yielded similar findings 
to	those	of	the	EURODIAB	study.	The	EURODIAB	study	group	sug-
gested that this trend might indicate a shift towards a younger age 
of T1DM onset in Europe,4 and this might also be true in Yamanashi 
Prefecture. A larger population must be studied to reliably detect 
such a trend. Wu et al13	reported	that	age	group-dependent	trends	
in	T1DM	incidence	in	Zhejiang,	China,	from	2007	to	2013	were	sim-
ilar to those in Europe. We speculate that a shift towards younger 
age of onset might be occurring in Asia as well as in Europe. As the 
authors of these previous studies have stated, the reasons underly-
ing these trends remain unclear.

Two	long-term	data	sets	may	provide	some	insight	into	temporal	
trends in the age of T1DM onset in Yamanashi Prefecture, although 
we caution that any connections between these data sets and T1DM 

F I G U R E  2  Three-year	incidences	of	type	1	diabetes	among	children	of	each	age	group	in	Yamanashi	Prefecture	between	1986	and	2018.	
The	average	increase	in	incidence	per	3-year	interval	among	5-	to	9-year-old	children	was	15.52%	(p = .0516, n = 22, Poisson regression test)
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age of onset are highly speculative. Yoshinaga et al analysed data 
from the Annual Report of the School Health Survey published by 
the Ministry of Education, Culture, Sports, Science and Technology, 
Japan,	from	1978	to	2007	and	reported	that	the	prevalence	of	obe-
sity	 among	 5-	 and	 8-year-olds	 had	 gradually	 decreased	 since	 the	
early 2000s.14 We reviewed additional data from the same source 
until	 2019	 and	 found	 that	 the	 prevalence	 of	 obesity	 among	 5-	 to	
9-year-olds	continued	to	gradually	decrease	over	this	period	(e-Stat;	
Portal	Site	of	Official	Statistics	of	Japan;	Home	> Search > Japanese 
(Japanese page only)> Statics code; 00400002). Changes in obesity 
prevalence may or may not be related to trends in T1DM onset in 
Yamanashi	Prefecture.	Another	population-based	long-term	data	set	
available for analysis was the number of newborns according to birth 
weight (<1.0	kg,	1.0-1.4	kg,	1.5-1.9	kg,	2.0-2.4	kg,	2.5-2.9	kg,	3.0-
3.4	kg	and	3.5-3.9	kg)	from	1988	to	2018	in	Yamanashi	Prefecture	
(Yamanashi Prefecture Homepage; https://www.pref.yaman ashi.
jp/imuka/	30dou	tai.html;	Excel	file	No.	13).	Analysis	of	this	data	set	
showed that the number of newborns with birth weights >3.0 kg 
continuously decreased while the number of newborns with birth 

weights <1.9	kg	remained	stable	from	1988	to	2018	in	Yamanashi	
Prefecture. The TEDDY study reported that birth weight was pos-
itively	 associated	 with	 risk	 of	 islet	 autoimmunity	 (IA),15 while the 
Australian	Baby	Diab	Study	reported	that	birth	weight	z	score	was	
not	associated	with	risk	of	IA.16 Changes in birth weight distribution 
may or may not be related to trends in T1DM onset in Yamanashi 
Prefecture. The TEDDY study reported that a slower rate of height 
increase during infancy and a faster height increase rate in early 
childhood	 were	 associated	 with	 progression	 from	 IA	 to	 T1DM.15 
Unfortunately, growth data for the patients in our study were not 
available	and	 there	are	no	population-based,	 long-term	surveys	of	
height and weight increase during infancy and early childhood in 
Japan. Environmental factors, such as lifestyle and eating habits, 
might affect growth during infancy and early childhood as well as the 
incidence	of	T1DM	among	5-	to	9-year-olds	in	Yamanashi	Prefecture.

Our	study	had	several	limitations.	First,	the	number	of	T1DM	
cases diagnosed was small and a small group of T1DM patients 
might not have been captured for various reasons. For example, 
patients	 with	 new-onset	 T1DM	 living	 in	 Yamanashi	 Prefecture	
who moved to another prefecture soon after onset, and patients 
with T1DM under the care of private practitioners who did not 
receive a healthcare subsidy from the ‘Specific Chronic Pediatric 
Diseases’, may not have consulted one of our study group hos-
pitals. Failure to capture all T1DM cases would result in under-
estimation of the true incidence, but this potential bias probably 
had minor effects on our results. We believe the patients captured 
in our study represented almost all newly diagnosed cases of 
childhood	 T1DM	 registered	 over	 a	 33-year	 period	 in	 Yamanashi	
Prefecture. The trends observed in the present study were very 
similar to those identified in previous studies conducted in Japan 
and Korea.1,2,9 Collectively, these findings suggest that the inci-
dences	of	T1DM	among	5-	to	9-year-olds	and	among	children	as	
a whole might be increasing in Yamanashi Prefecture and that the 
age of onset may be gradually decreasing, as it is in Europe.

In	Japan,	as	in	other	countries,	it	is	important	to	conduct	surveil-
lance for chronic diseases such as T1DM in childhood. These data 
provide a complete picture of chronic disease in childhood and are 
an important basis for the government to improve medical and wel-
fare support systems for children.
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