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Japanese children are
iodine sufficient
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The first national iodine survey in Japan shows that iodine nutrition among children
is adequate, but some regions show excessive intakes
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Japan is an island country and consists of
the main islands of Hokkaido, Honshu,
Shikoku, Kyushu, Okinawa, and more
than 6800 smaller islands of various sizes.
More than 50% of the total population
(126.17 million in 2019) is concentrated in
the 3 major metropolitan areas: the Kanto,
Chukyo (Nagoya city), and Kinki areas
(Figure 1).
Japan has been regarded as a longstanding iodine-sufficient country or even
an iodine-excessive country without iodine
fortification because of the regular intake of iodine-rich food when compared
with other countries. The issue of iodine
nu¬trition has not been at the forefront
of the public health agenda and an official
nationwide iodine survey has been never
per¬formed. In addition, there is no national surveillance system to monitor iodine
intakes; therefore, recent data regarding the
population’s iodine status are lacking. The
purpose of this study was, for the first time,
to assess the current status of iodine nutrition in Japanese by a nationwide schoolbased survey.
This work was a part of the research
project “National survey of iodine intake
and its relation to thyroid disorders in
Japan” conducted by the Japan Thyroid Association starting in 2013. The objective of
this project is to evaluate the current national iodine status and to provide information
on iodine-related thyroid diseases in Japan.
From 2014 through 2019, a nationwide
school-based survey was conducted across
all districts in Japan. Urinary iodine concentration (UIC), creatinine (Cr) concentration, and anthropometry were assessed in
healthy school-aged children (SAC) aged 6
to 12 years.
A total of 32,025 children participated. The overall median UIC was 269
μg/L, which was within the World Health
Organization’s adequacy range. There was a
regional difference in UIC values within 14
regions (Figures 1 and 2), and the lowest and
highest median UICs were found in Tanegashima Island (209 μg/L) and Nakashibetsu, Hokkaido (1071 μg/L), respectively.
The median UIC ≥ 300 μg/L was observed
in 12 of 46 regions. By using estimated

Hakodate area to various
parts of Japan through
the so-called “Kombu
Road” since the 17th
century (2). The Hokuriku region has been
one of the main kelp
accumulation areas and
its annual consumption
of Kombu is the largest
in Japan as of today. In
Rishiri and Rebun Island, Hokkaido, Kombu
is the main product, and
the custom of eating
kelp has long been
established. However,
the reason for the high
iodine intake observed
in certain other areas of
Japan is unknown and
further investigation is
needed. In addition to
SAC, the authors previously conducted surveys
between 2005 and 2012
on the iodine status of
children ≥ 13 years,
adults (3), and pregnant
and lactating women
(4,5) in the metropolitan
areas including Kanagawa
and Chiba Prefectures.
The median UIC values
Seaweed is a major source of iodine in Japanese diets.
were 242 μg/L, 213 μg/L,
24-hour urinary iodine excretion (UIE),
219 μg/L, and 135 μg/L, respectively.
the prevalence of SAC exceeding the upper These data, taking into account the results
tolerable limit of iodine for Japanese childof the present study, suggest adequate
ren was from 5.2% to 13.7%. The UIC vaiodine intake has been sustained in Japan
lues did not change with age, body surface
for at least the past 2 decades.
area and body mass index percentile.
In conclusion, the iodine intake of
Twelve cities or towns with a median
Japanese people is generally adequate;
UIC ≥ 300 μg/L were distributed mainly in however, Japan’s median UIC was ranked
the Hokkaido and Hokuriku regions. The
higher among the countries with the
iodine intake of a population is closely
median UIC level between 200 and
related to traditional local food and lifestyle
299 μg/L. In addition, there were some rehabits. The major source of iodine in Japagions with high iodine intake ≥ 300 μg/L.
nese is seaweed (1) served in a large variety
The incidence and prevalence of thyroid
of ways under several different names (eg,
disorders associated with iodine intake must
Kombu [kelp], Hijiki, and Wakame) (Photo
be obtained especially in the areas where
1). Almost all of the Kombu is produced in
high amounts of iodine are consumed.
Hokkaido and transported mainly from the
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F I G U R E 1 Iodine status by UIC in SAC on the map of official districts in Japan. The map is color-coded according to the level of
median UIC (μg/L). The closed circles denote the location of each city or town where the survey was conducted and are also
color-coded according to the median UIC.
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F I G U R E 2 UIC values of SAC in 14 regional divisions. The boxes represent the median
UIC with IQR; whiskers denote the upper and lower ranges. The dotted lines are the
upper and lower adequacy lines of the median UIC by the WHO (100-300 μg/L).
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