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April 1 of each year of the CHC
・�Other than those above, as necessary, based on 

Basic Survey results.
*�Covered area: 13 municipalities designated by the 
national government as evacuation zones in 2011 
(hereinafter "13 municipalities")

  �Hirono Town, Naraha Town, Tomioka Town, Kawauchi 
Village, Okuma Town, Futaba Town, Namie Town, Kat-
surao Village, Iitate Village, Minamisoma City, Tamura 
City, Kawamata Town, and parts of Date City (specific 
spots recommended for evacuation)

・�The number of eligible persons changes 
slightly every year depending on the number 
of residents who have moved in and out of the 
covered area. In the FY2018 survey, 214,718 
residents (22,744 aged 15 and under and 
191,974 aged 16 and above) were eligible.

2) Contents

(1) Health check items
Health check items differ according to age group 
(Table 1). Blood tests for children aged 15 and 
under are conducted upon request.

1. Purpose
As a result of the Great East Japan Earthquake 
and the accident at TEPCO's Fukushima Daiichi 
Nuclear Power Plant (Fukushima Daiichi), many 
people had to live as evacuees, and their living 
environment changed drastically, including their 
productive activities, school life, neighborhood, 
and eating habits. The purpose of the Compre-
hensive Health Check (CHC) is to understand the 
health status of residents, to prevent lifestyle-re-
lated diseases, and to detect and treat diseases in 
their early stages.

2. Outline

1) Eligible persons

・�Those who were registered as residents in the 
covered area* from March 11, 2011 to April 1, 
2012 (even after moving out of the area)

・�Those who are registered as residents in the 
officially designated evacuation zone as of 

3. Comprehensive Health Check (CHC)
Radiation Medical Science Center for the Fukushima Health Management Survey

SAKAI Akira, HOSOYA Mitsuaki, TAKAHASHI Atsushi, 
SHIMABUKURO Michio, OHIRA Tetsuya
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Table 1. Health check items by age group

Age group Health check items
Ages 0-6  

(preschool 
children and 

infants)

Height, weight
[The items below are performed upon request]
CBC (number of red blood cells, hematocrit, hemoglobin, platelet count, number of white 
blood cells, differential white blood count)

Ages 7-15 
(1st to 9th 

grade)

Height, weight, blood pressure,
CBC (number of red blood cells, hematocrit, hemoglobin, platelet count, number of white 
blood cells, differential white blood count)
[The items below are performed upon request]
Blood biochemistry (AST, ALT, γ-GT, TG, HDL-C, LDL-C, HbA1c, plasma glucose, serum 
creatinine, uric acid)

Age 16 and 
above

Height, weight, abdominal circumference (BMI), blood pressure,
CBC (Number of red blood cells, hematocrit, hemoglobin, platelet count, number of white 
blood cells, differential white blood count), 
Urine test (urine sugar, urine protein, urine occult blood), 
Blood biochemistry (AST, ALT, γ-GT, TG, HDL-C, LDL-C, HbA1c, plasma glucose, serum 
creatinine, estimated glomerular filtration rate [eGFR], uric acid) 
*The underlined values are not measured in specific health checks.
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In addition, group and individual health 
checks at health check facilities are conducted 
from January to March for those who were not 
able to take the above health checks (Figures 2 
and 3).

For those aged 15 and under, health checks 
are conducted from July to December (Figure 4).
<For residents living outside the prefecture>
Health check facilities near their residence in 
other prefectures are arranged for residents liv-
ing outside the prefecture. Information is sent to 
them from the end of June.

(4) Participation rates
The participation rate of individuals aged 15 and 
under was 19.7% in FY2018, a decrease of 44.8 
points compared to 64.5% in FY2011, and a 
decrease of 3.1 points compared to 22.8% in 

(2) Method of CHC
Considering that residents in the designated 
evacuation zone have relocated within and out-
side the prefecture, venues for health checks are 
to be arranged for their convenience (Table 2).

(3) Timeline of CHC
Since FY2012, each type of health checks has 
been conducted in the same season every year 
(Figure 1).
<For residents living in the prefecture>
For those aged 16 and above residing in 12 
municipalities of the designated evacuation zone 
(excluding Date City), additional health check 
items are added to the specific health checks 
(health checks focusing on metabolic syndrome) 
or general health checks conducted by the munic-
ipalities.

3. Comprehensive Health Check (CHC)

Figure 1. Implementation timeline
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Additional health check items are added to the specific health 
checks or general health checks conducted by the municipalities

Group health checks

Individual health 
checks conducted at  

health check facilities

Individual health checks conducted outside the prefecture

Pediatric health checks at designated health 
check facilities in the prefecture

Pediatric health checks at designated health check 
facilities outside the prefecture

Table 2. Implementation method

Age Place of 
residence Implementation method No. of cooperating health 

check facilities in FY2018 Health check type

16
 a

nd
 a

bo
ve

In the 
prefecture

Additional health check items are added to specific health 
checks or general health checks conducted by the municipalities ー General health check conducted by 

municipalities in the covered area
Individual health checks conducted at designated 
health check facilities in the prefecture 471 facilities Individual health 

check in the prefecture

Group health checks conducted by FMU 29 venues in the prefecture 
(48 times in total)

Group health check in 
the prefecture

Outside the 
prefecture

Additional health check items are added to the specific health 
checks or general health checks conducted by the municipalities ー General health check offered by 

municipalities in the covered area
Individual health checks conducted outside 
the prefecture

635 facilities (249 of them are also 
offering pediatric health checks)

Individual health check 
outside the prefecture

15
 an

d u
nd

er In the 
prefecture

Pediatric health checks at designated health 
check facilities in the prefecture 94 facilities Pediatric health check 

in the prefecture
Outside the 
prefecture

Pediatric health checks at designated health 
check facilities outside the prefecture

376 facilities (249 of them are also offering 
health checks for those aged 16 and above)

Pedicatric health check 
outside the prefecture
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groups of 0-6, 7-15, 16-39, and 40-64 have been 
decreasing year by year, while it has been increas-
ing in the age group of 65 and above (Table 5, Fig-
ure 7).

FY2017 (Table 3, Figure 5). 
The participation rate for individuals aged 16 

and above was 20.2% in FY2018, a decrease of 
10.7 points compared to 30.9% in FY2011 and a 
decrease of 0.3 points compared to 20.5% in 
FY2017 (Table 4, Figure 6). 

The numbers of participants in the age 

Part 2  Survey Results

Figure 2. Invitation to group and individual health checks (FY2019, p. 1, p. 2) 図8図8

Figure 3. Invitation to group and individual health checks (FY2019, p. 3, p. 4) 図9図9
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3. Comprehensive Health Check (CHC)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Eligible persons182,370 184,910 186,970 188,328 190,019 191,101 191,636 191,974
Participants 56,399 47,009 43,040 41,874 41,211 39,990 39,367 38,815
Participation rate30.9 25.4 23.0 22.2 21.7 20.9 20.5 20.2

Figure 6. Number of eligible residents, number of examinees, and participation rates (residents aged 16 and above)
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Figure 6. Number of eligible persons, number of participants, and participation rates (residents aged 16 and above)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Eligible persons27,819 27,077 26,474 25,883 25,296 24,600 23,660 22,744
Participants 17,934 11,780 10,248 9,216 9,603 6,413 5,403 4,479
Participation rate64.5 43.5 38.7 35.6 30.1 26.1 22.8 19.7

Figure 5. Number of eligible residents, number of examinees, and participation rates (residents aged 15 and under)
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Figure 5. Number of eligible persons, number of participants, and participation rates (residents aged 15 and under)

Figure 4. Invitation to pediatric health checks (FY2019)図5図5
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Table 3. Number of participants (aged 15 and under), by healath check type and venue (in or outside the prefecture)
FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Data as of 

Sep. 11, 2012
Data as of 

Jul. 5, 2013
Data as of 

Sep. 1, 2014
Data as of 

Sep. 1, 2015
Data as of 

Sep. 1, 2016
Data as of 

Dec. 31, 2017
Data as of 

Mar. 31, 2018
Data as of 

Mar. 31, 2019

Eligible persons 27,819 27,077 26,474 25,883 25,296 24,600 23,660 22,744 

Pediatric health 
check in the 
prefecture

15,002 9,534 8,432 7,432 6,206 5,193 4,474 3,648 

Pediatric health 
check outside 
the prefecture

2,949 2,283 1,822 1,792 1,403 1,226 929 834 

Those who 
participated in more 
than one of the above

17 37 6 8 6 6 0 3 

Total 
(excl. duplicates) 17,934 11,780 10,248 9,216 7,603 6,413 5,403 4,479 

Participation 
rate (%) 64.5% 43.5% 38.7% 35.6% 30.1% 26.1% 22.8% 19.7%

Table 4. Number of participants (aged 16 and above), by healath check type and venue (in or outside the prefecture)
FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Data as of 

Sep. 11, 2012
Data as of 

Jul. 5, 2013
Data as of 

Sep. 1, 2014
Data as of 

Sep. 1, 2015
Data as of 

Sep. 1, 2016
Data as of 

Dec. 31, 2017
Data as of 

Mar. 31, 2018
Data as of 

Mar. 31, 2019

Eligible persons 182,370 184,910 186,970 188,328 190,019 191,101 191,636 191,974 

General health 
check conducted 
by municipalities

8,798 23,907 25,604 25,913 26,195 26,636 26,411 26,140 

Individual 
health check in 
the prefecture

ー 6,692 5,806 4,927 4,443 3,941 3,782 3,730 

Group health 
check in the 
prefecture

41,949 10,603 6,767 5,808 5,183 4,341 3,963 3,776 

Individual health 
check outside the 

prefecture
3,815 3,055 3,205 3,418 3,332 2,118 2,102 2,087 

Other  
*1, *2 2,045 3,206 2,017 1,846 2,113 3,011 3,154 3,122 

Those who 
participated in more 
than one of the above

208 454 359 38 55 57 45 40 

Total 
(excl. duplicates) 56,399 47,009 43,040 41,874 41,211 39,990 39,367 38,815 

Participation 
rate (%) 30.9% 25.4% 23.0% 22.2% 21.7% 20.9% 20.5% 20.2%

*1 �Other health checks conducted in the prefecture by local medical associations or health check facilities 
entrusted by each municipality 

*2 �Other health checks conducted outside the prefecture by health check facilities entrusted by each 
municipality 
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years to less than 4 years 6 months, and 5 years 
to less than 5 years 6 months (Table 6).

In FY2018, the average weight of boys was 
0.7 kg less than in FY2011 in those aged 10 
months to less than 1 year, and was slightly less 
than in FY2011 in those aged 1 year to less than 5 
years and 5 years 6 months to less than 6 years. 
The average weight was slightly greater than in 
FY2011 in those aged 5 years to less than 5 years 
6 months (Table 7).

In FY2018, the average height of girls was 1.2 
cm lower than in FY2011 in those aged 10 months 
to less than 1 year, and was slightly lower than in 
FY2011 in those aged 1 year to less than 1 year 4 
months, 1 year 8 months to less than 1 year 10 
months, and 2 years to less than 2 years 6 months. 
The average height was unchanged compared 
with FY2011 in those aged 5 years to less than 5 
years 6 months and was slightly higher than in 

3. Results and analyses

1) Results 

(1) �Results of pediatric health checks (for res-
idents aged 15 and under)

A) Height and weight
a Results
In FY2018, the average height of boys was 0.4 cm 
lower than in FY2011 in those aged 10 months to 
less than 1 year, and was slightly lower than in 
FY2011 in those aged 1 year to less than 1 year 2 
months, 1 year 4 months to less than 1 year 8 
months, 1 year 10 months to less than 3 years, 4 
years 6 months to less than 5 years, and 5 years 6 
months to less than 6 years. The average height 
was slightly higher than in FY2011 in those aged 
1 year 2 months to less than 1 year 4 months, 1 
year 8 months to less than 1 year 10 months, 3 

3. Comprehensive Health Check (CHC)

(The numbers in the graph are rounded off, so their total may not be exactly 100%.)(The numbers in the graph are rounded off, so their total may not be exactly 100%.)

Figure 7. Age structure  of examinees
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Figure 7. Age structure of participants

Table 5. Number of participants by age group� (persons)
Ages 0-6 Ages 7-15 Ages 16-39 Ages 40-64 Ages 65-

FY2011 6,462 11,481 14,762 23,651 16,726 
FY2012 4,365 7,437 8,480 19,553 18,642 
FY2013 3,802 6,429 6,536 16,922 18,969 
FY2014 3,328 5,840 5,843 15,594 19,166 
FY2015 2,655 4,903 5,354 14,748 19,559 
FY2016 2,057 4,315 4,632 13,386 19,768 
FY2017 1,647 3,712 4,309 12,677 20,299 
FY2018 1,220 3,169 3,979 11,948 20,337 
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months, and 5 years to less than 5 years 6 months. 
There was no change in those aged 2 years 6 
months to less than 3 years, and was slightly 
greater than in FY2011 in those aged 4 years 6 
months to less than 5 years and 5 years 6 months 
to less than 6 years (Table 9).

For boys aged 6 and above, the average height 
of elementary and junior high school boys (aged 
6 to 14) was higher in FY2018 than in FY2011 for 
all ages, and higher than the national average for 

FY2011 in those aged 1 year 4 months to less 
than 1 year 8 months, 1 year 10 months to less 
than 2 years, 2 years 6 months to less than 5 
years, and 5 years 6 months to less than 6 years 
(Table 8).

In FY2018, the average weight of girls was 
0.6 kg less than in FY2011 in those aged 10 
months to less than 1 year, and was slightly less 
than in FY2011 in those aged 1 year to less than 2 
years 6 months, 3 years to less than 4 years 6 

Part 2  Survey Results

Table 6. Pediatric health check results (Boys/Height)

Boys/Height FY2011 FY2018

Age group Number Average 
(cm) Number Average 

(cm)
Median 

(cm)

10
 m

o 
- <

 2
 y

r

10 mo - < 1 yr 44 73.6 21 73.2 73.0
1 yr - 77 74.8 28 74.3 74.3
1 yr 2 mo - 68 76.5 20 76.6 76.4
1 yr 4 mo - 93 78.7 18 77.9 77.5
1 yr 6 mo - 80 81.2 13 78.1 78.0
1 yr 8 mo - 73 82.1 16 82.2 82.5
1 yr 10 mo - < 2 yr 83 83.8 17 82.5 82.5

2 
yr

 - 
< 

6 
yr

2 yr - 281 86.6 58 86.0 86.0
2 yr 6 mo - 269 90.7 48 90.6 90.6
3 yr - 281 94.8 55 94.9 94.7
3 yr 6 mo - 257 98.6 54 99.0 99.1
4 yr - 258 101.7 58 102.3 102.3
4 yr 6 mo - 280 105.7 45 104.2 104.0
5 yr - 286 108.5 41 109.8 110.3
5 yr 6 mo - < 6 yr 293 111.4 57 111.2 111.2

Total 2,723 549

Table 7. Pediatric health check results (Boys/Weight)
Boys/Weight FY2011 FY2018

Age group Number Average 
(kg) Number Average 

(kg)
Median 

(kg)

10
 m

o 
- <

 2
 y

r

10 mo - < 1 yr 44 9.8 21 9.1 9.1
1 yr - 77 9.9 28 9.4 9.3
1 yr 2 mo - 68 10.4 20 10.0 10.1
1 yr 4 mo - 93 10.9 18 10.0 10.2
1 yr 6 mo - 80 11.2 13 10.0 9.9
1 yr 8 mo - 73 11.6 16 11.4 11.8
1 yr 10 mo - < 2 yr 83 12.0 17 11.6 11.4

2 
yr

 - 
< 

6 
yr

2 yr - 281 12.7 58 12.1 12.0
2 yr 6 mo - 269 13.8 48 13.2 13.3
3 yr - 281 14.8 55 14.5 14.5
3 yr 6 mo - 257 15.9 54 15.3 15.3
4 yr - 258 16.8 58 16.7 16.1
4 yr 6 mo - 280 17.9 45 16.9 16.6
5 yr - 286 18.7 41 19.2 19.1
5 yr 6 mo - < 6 yr 293 20.0 57 19.5 19.0

Total 2,723 549

Table 9. Pediatric health check results (Girls/Weight)
Girls/Weight FY2011 FY2018

Age group Number Average 
(kg) Number Average 

(kg)
Median 

(kg)

10
 m

o 
- <

 2
 y

r

10 mo - < 1 yr 36 8.9 13 8.3 7.9
1 yr - 79 9.4 21 8.8 8.8
1 yr 2 mo - 85 9.7 11 9.4 9.3
1 yr 4 mo - 80 10.3 14 10.2 10.6
1 yr 6 mo - 79 10.5 13 10.3 10.6
1 yr 8 mo - 86 11.0 15 10.7 10.7
1 yr 10 mo - < 2 yr 98 11.2 15 11.1 11.0

2 
yr

 - 
< 

6 
yr

2 yr - 263 12.1 52 11.7 11.9
2 yr 6 mo - 288 13.2 45 13.2 13.3
3 yr - 255 14.1 54 13.9 13.7
3 yr 6 mo - 246 15.2 44 14.8 14.9
4 yr - 275 16.4 65 16.2 16.0
4 yr 6 mo - 253 17.2 40 17.7 17.4
5 yr - 286 18.4 43 17.9 17.5
5 yr 6 mo - < 6 yr 296 19.3 61 20.8 20.1

Total 2,705 506

Table 8. Pediatric health check results (Girls/Height)
Girls/Height FY2011 FY2018

Age group Number Average 
(cm) Number Average 

(cm)
Median 

(cm)

10
 m

o 
- <

 2
 y

r

10 mo - < 1 yr 36 71.5 13 70.3 70.8
1 yr - 79 73.7 21 73.0 73.0
1 yr 2 mo - 85 75.1 11 74.7 75.5
1 yr 4 mo - 80 77.4 14 78.0 78.0
1 yr 6 mo - 78 78.9 13 80.4 80.3
1 yr 8 mo - 86 81.2 15 80.9 80.4
1 yr 10 mo - < 2 yr 98 82.0 15 82.5 83.2

2 
yr

 - 
< 

6 
yr

2 yr - 263 85.4 52 85.3 85.0
2 yr 6 mo - 288 89.9 45 90.9 91.2
3 yr - 255 93.5 54 93.9 94.3
3 yr 6 mo - 246 97.3 44 97.9 98.2
4 yr - 275 100.6 65 100.9 101.5
4 yr 6 mo - 253 104.2 40 105.9 106.0
5 yr - 286 107.6 43 107.6 108.3
5 yr 6 mo - < 6 yr 296 110.3 61 113.0 113.1

Total 2,704 506
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the same year. In addition, compared to the 
national averages, Fukushima's averages were 
higher in FY2011 for all ages and also higher in 
FY2018 for all ages except for age 12.

However, due to the small number of partici-
pants, representativeness of these results 
requires careful consideration (Table 10).

the same year in all ages. A similar trend was 
observed for the height of high school boys (aged 
15) in FY2018. In addition, compared to the 
national average, Fukushima children were taller 
in age groups of 7 years and 10-15 years in 
FY2011, and taller in all age groups in FY2018 
(Table 10).

For boys aged 6 and above, the average 
weight of elementary and junior high school boys 
(aged 6 to 14) was higher in FY2018 than in 
FY2011 at all ages except 6, 8, 12, and 13, and 
higher than the national average for the same 
year at all ages. The weight of high school boys 
(aged 15) was lower in FY2018 than that in 
FY2011, but higher than the national average for 
the same year. Compared to the national aver-
ages, Fukushima's averages were higher at all 
ages in both FY2011 and FY2018 (Table 10).

For girls aged 6 and above, the average height 
of elementary and junior high school girls (aged 6 
to 14) was higher in FY2018 than in FY2011 for 
ages 6, 7, 9, 11, 13, and 14, and higher than the 
national average for the same year for ages 6, 7, 9, 
and 11. The average height of high school girls 
(aged 15) was lower in FY2018 than in FY2011, 
and also lower than the national average for the 
same year. Compared to the national averages, 
Fukushima children aged 8 to 12 were taller in 
FY2011, and children aged 6, 7, 9, and 11 were 
taller than the national average in FY2018 (Table 
10).

For girls aged 6 and above, the average weight 
of elementary and junior high school girls (aged 6 
to 14) was less in FY2018 than in FY2011 for all 
ages except for ages 6 and 7, but was greater than 
the national averages for the same year at all ages 
except for age 12. The average weight of high 
school girls (aged 15) was less in FY2018 than in 
FY2011, but greater than the national average for 

3. Comprehensive Health Check (CHC)

Kawasaki Y, et al. Pediatr Int, 2020

Figure 8. Children’s  BMI over 5 years after the earthquake2)

Total                                                 Boys                                                  Girls

(year) (year) (year)

Figure 8. Children's BMI over 5 years after the earthquake2)
Kawasaki Y, et al. Pediatr Int, 2020

Figure 9. Proportion of boys and girls with systolic blood pressure of 140 mmHg or higher

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 0.9 0.4 0.3 0.4 0.3 0.3 0.4 0.2
Age 7-15  Girls 0.2 0.1 0.1 0.1 0.1 0.2 0.2 -

0.0

1.0

2.0

3.0
(%)

Figure 9. Proportion of boys and girls with systolic blood 
pressure of 140 mmHg or higher

Figure 10. Proportion of boys and girls with diastolic blood pressure of 90 mmHg or higher

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 0.8 0.4 0.6 0.7 0.4 0.4 0.4 0.4
Age 7-15  Girls 0.4 0.3 0.4 0.2 0.3 0.5 0.3 0.3

0.0

1.0

2.0

3.0
(%)

Figure 10. Proportion of boys and girls with diastolic 
blood pressure of 90 mmHg or higher
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Table 10. Comparison with the School Health Statistics Survey of the Ministry of Education, Culture, Sports, Science and Technology
Boys (Ages 6-15)/Height

 MEXT School Health Statistics Survey Pediatric Health Check (Fukushima) (cm)

Age
National 

average in 
FY2011

National 
average in 

FY2018

FY2011 vs. 
FY2018 in 

Japan

Fukushima's 
average in 

FY2012

Fukushima's 
average in 

FY2018

FY2011 vs. 
FY2018 in 
Fukushima

Average in 
FY2011

Average in 
FY2018

Difference
FY2011 vs. 
FY2018 in 
Fukushima

National vs. 
Fukushima 
in FY2018

(a) (b) (b)-(a) (c) (d) (d)-(c) persons (e) persons (f) (f)-(e) (f)-(b)

Elementary 
School

6 116.6 116.5 △ 0.1 116.6 116.6 0.0 584 116.6 121 117.3 0.7 0.8
7 122.6 122.5 △ 0.1 122.3 122.5 0.2 630 122.8 169 123.3 0.5 0.8
8 128.2 128.1 △ 0.1 128.3 128.7 0.4 692 128.1 201 128.4 0.3 0.3
9 133.5 133.7 0.2 133.7 133.6 △ 0.1 633 133.4 194 134.0 0.6 0.3

10 138.8 138.8 0.0 138.8 139.0 0.2 682 139.3 177 139.7 0.4 0.9
11 145.0 145.2 0.2 145.6 145.8 0.2 669 145.5 174 147.1 1.6 1.9

Junior 
high 

school

12 152.3 152.7 0.4 153.3 153.5 0.2 662 153.2 183 153.8 0.6 1.1
13 159.6 159.8 0.2 160.1 160.3 0.2 568 160.1 170 160.3 0.2 0.5
14 165.1 165.3 0.2 165.2 165.4 0.2 621 165.3 167 165.9 0.6 0.6

High school 15 168.3 168.4 0.1 168.6 168.4 △ 0.2 513 168.4 92 169.0 0.6 0.6
Boys (Ages 6-15)/Weight

 MEXT School Health Statistics Survey Pediatric Health Check (Fukushima) (kg)

Age
National 

average in 
FY2011

National 
average in 

FY2018

FY2011 vs. 
FY2018 in 

Japan

Fukushima's 
average in 

FY2012

Fukushima's 
average in 

FY2018

FY2011 vs. 
FY2018 in 
Fukushima

Average in 
FY2011

Average in 
FY2018

Difference
FY2011 vs. 
FY2018 in 
Fukushima

National vs. 
Fukushima 
in FY2018

(a) (b) (b)-(a) (c) (d) (d)-(c) persons (e) persons (f) (f)-(e) (f)-(b)

Elementary 
School

6 21.3 21.4 0.1 21.7 21.7 0.0 584 22.1 121 21.8 △ 0.3 0.4
7 24.0 24.1 0.1 24.3 24.8 0.5 632 24.8 170 25.2 0.4 1.1
8 27.0 27.2 0.2 27.5 28.4 0.9 692 28.4 200 28.3 △ 0.1 1.1
9 30.3 30.7 0.4 31.6 31.5 △ 0.1 633 32.6 194 32.8 0.2 2.1

10 33.8 34.1 0.3 34.3 34.9 0.6 682 36.0 177 36.0 0.0 1.9
11 38.0 38.4 0.4 39.7 39.2 △ 0.5 721 40.5 174 40.6 0.1 2.2

Junior 
high 

school

12 43.8 44.0 0.2 45.7 45.9 0.2 662 46.9 183 44.7 △ 2.2 0.7
13 49.0 48.8 △ 0.2 50.6 49.1 △ 1.5 568 51.2 170 49.6 △ 1.6 0.8
14 54.2 54.0 △ 0.2 55.1 55.1 0.0 621 56.1 167 56.2 0.1 2.2

High school 15 59.4 58.6 △ 0.8 61.7 60.3 △ 1.4 513 60.0 92 58.9 △ 1.1 0.3
Girls (Ages 6-15)/Height

 MEXT School Health Statistics Survey Pediatric Health Check (Fukushima) (cm)

Age
National 

average in 
FY2011

National 
average in 

FY2018

FY2011 vs. 
FY2018 in 

Japan

Fukushima's 
average in 

FY2012

Fukushima's 
average in 

FY2018

FY2011 vs. 
FY2018 in 
Fukushima

Average in 
FY2011

Average in 
FY2018

Difference
FY2011 vs. 
FY2018 in 
Fukushima

National vs. 
Fukushima 
in FY2018

(a) (b) (b)-(a) (c) (d) (d)-(c) persons (e) persons (f) (f)-(e) (f)-(b)

Elementary 
School

6 115.6 115.6 0.0 115.7 115.8 0.1 533 115.6 131 116.9 1.3 1.3
7 121.6 121.5 △ 0.1 122.0 121.7 △ 0.3 611 121.5 170 121.9 0.4 0.4
8 127.4 127.3 △ 0.1 128.1 127.5 △ 0.6 623 127.5 199 127.3 △ 0.2 △ 0.0
9 133.5 133.4 △ 0.1 133.5 133.8 0.3 652 133.6 178 134.0 0.4 0.6

10 140.2 140.1 △ 0.1 139.7 140.6 0.9 675 140.4 191 139.8 △ 0.6 △ 0.3
11 146.7 146.8 0.1 146.9 146.9 0.0 581 146.9 192 147.5 0.6 0.7

Junior 
high 

school

12 151.9 151.9 0.0 151.6 151.8 0.2 641 152.2 179 151.2 △ 1.0 △ 0.7
13 155.0 154.9 △ 0.1 155.1 154.9 △ 0.2 645 154.6 143 154.8 0.2 △ 0.1
14 156.6 156.6 0.0 156.2 156.7 0.5 610 156.4 156 156.5 0.1 △ 0.1

High school 15 157.1 157.1 0.0 156.7 156.5 △ 0.2 562 157.0 71 156.4 △ 0.6 △ 0.7
Girls (Ages 6-15)/Weight

 MEXT School Health Statistics Survey Pediatric Health Check (Fukushima) (kg)

Age
National 

average in 
FY2011

National 
average in 

FY2018

FY2011 vs. 
FY2018 in 

Japan

Fukushima's 
average in 

FY2012

Fukushima's 
average in 

FY2018

FY2011 vs. 
FY2018 in 
Fukushima

Average in 
FY2011

Average in 
FY2018

Difference
FY2011 vs. 
FY2018 in 
Fukushima

National vs. 
Fukushima 
in FY2018

(a) (b) (b)-(a) (c) (d) (d)-(c) persons (e) persons (f) (f)-(e) (f)-(b)

Elementary 
School

6 20.8 20.9 0.1 21.0 21.4 0.4 533 21.7 131 22.0 0.3 1.1
7 23.4 23.5 0.1 24.1 24.0 △ 0.1 611 24.1 170 24.1 △ 0.0 0.6
8 26.4 26.4 0.0 27.2 27.0 △ 0.2 623 27.4 199 26.8 △ 0.6 0.4
9 29.8 30.0 0.2 30.2 31.0 0.8 652 31.0 178 30.1 △ 0.9 0.1

10 34.0 34.1 0.1 34.0 34.6 0.6 675 35.7 191 35.0 △ 0.7 0.9
11 38.8 39.1 0.3 40.0 40.3 0.3 641 40.5 192 40.2 △ 0.3 1.1

Junior 
high 

school

12 43.6 43.7 0.1 45.1 44.9 △ 0.2 641 45.8 179 42.9 △ 2.9 △ 0.8
13 47.1 47.2 0.1 48.7 48.7 0.0 645 48.5 143 47.7 △ 0.8 0.5
14 49.9 49.9 0.0 51.2 50.8 △ 0.4 610 51.8 156 50.3 △ 1.5 0.4

High school 15 51.4 51.6 0.2 53.1 52.6 △ 0.5 562 53.5 71 52.5 △ 1.0 0.9
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b Analysis: Relationship between post-disaster 
evacuation and obesity in children
In the pediatric health check conducted from 
FY2011 to FY2012, some children aged 15 and 
under were found to be obese. To clarify changes 
in the number of obese children five years after 
the earthquake, we examined the body mass 
index (BMI: weight/height2) standard deviation 
score (SDS) in the pediatric health check. The 
average BMI SDS value for all pediatric health 
check participants in 2011 was 0.113, and the 
average BMI SDS value gradually decreased from 
2011 to 2015. This suggests that many children 
were obese after the earthquake, but the obesity 
score seems to have improved over the 5 years of 
follow-up1), 2) (Figure 8).

B) Hypertension
The number of those with hypertension tended 
to be higher in boys than in girls in all years. The 
number of boys with hypertension was the high-
est in FY2011, then decreased, and no substantial 
change was observed after FY2015. No substan-
tial change was observed in girls (Figures 9 and 
10).
(Systolic blood pressure of 140 mmHg or higher 
and diastolic blood pressure of 90 mmHg or 
higher are reference values of hypertension 
based on the criteria used in group and individ-
ual health checks for those aged 16 and above)

C) �Red blood cells, hemoglobin, and hematocrit
Averages of red blood cell count, hemoglobin, and 
hematocrit did not change substantially in any 
age groups of boys or girls (Figures 11 and 12; no 
graph for hematocrit).

D) Platelet count
No substantial change in the mean platelet count 
was observed in any age group of boys or girls. 
(Figure 13)

3. Comprehensive Health Check (CHC)
年齢区分 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018

Age 0-6    Boys 4.72 4.72 4.73 4.70 4.74 4.74 4.74 4.73

Age 7-15  Boys 4.91 4.90 4.91 4.90 4.92 4.93 4.94 4.95

Age 0-6    Girls 4.68 4.67 4.68 4.65 4.69 4.67 4.69 4.68

Age 7-15  Girls 4.69 4.70 4.70 4.69 4.71 4.70 4.71 4.72

 

Figure 11. Changes in the mean red blood cell count (106/μL) (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 4.72 4.72 4.73 4.70 4.74 4.74 4.74 4.73
Age 7-15  Boys 4.91 4.90 4.91 4.90 4.92 4.93 4.94 4.95
Age 0-6    Girls 4.68 4.67 4.68 4.65 4.69 4.67 4.69 4.68
Age 7-15  Girls 4.69 4.70 4.70 4.69 4.71 4.70 4.71 4.72

4.40

4.50

4.60

4.70

4.80

4.90

5.00
(106/μL)

0.00

Figure 11. Changes in the mean red blood cell count 
(106/μL) (boys and girls)

Figure 12. Changes in the mean value of hemoglobin (g/dL) (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 12.5 12.6 12.6 12.5 12.5 12.4 12.5 12.5
Age 7-15  Boys 13.8 13.8 13.8 13.8 13.8 13.8 13.8 13.9
Age 0-6    Girls 12.6 12.6 12.6 12.5 12.6 12.5 12.5 12.6
Age 7-15  Girls 13.3 13.4 13.4 13.3 13.3 13.3 13.3 13.4
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11.0

12.0

13.0

14.0

15.0
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Figure 12. Changes in the mean value of hemoglobin (g/
dL) (boys and girls)

Age 7-15  Girls 273.5 273.6 278.5 279.4 282.8 288.1 291.1 290.8

Figure 13. Changes in the mean platelet count (103/μL) (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 321.2 321.1 324.4 330.9 334.5 341.8 341.7 345.7
Age 7-15  Boys 277.4 276.3 280.5 282.1 283.6 288.1 292.2 293.4
Age 0-6    Girls 322.5 325.4 325.0 333.3 336.6 345.1 344.8 352.4
Age 7-15  Girls 273.5 273.6 278.5 279.4 282.8 288.1 291.1 290.8

200.0

250.0

300.0

350.0

400.0
(103/μL)

Figure 13. Changes in the mean platelet count (103/μL) 
(boys and girls)
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E) White blood cell count and differential
No substantial change was observed in the white 
blood cell count or differential in any age group of 
boys or girls (Figures 14 to 16; no graphs for 
monocyte, eosinophil, and basophil counts).

F) Liver function (AST, ALT, γ-GT)
The number of children with liver dysfunction 
was higher in boys than in girls in all years sur-
veyed. There was no substantial change in these 
values for either boys or girls (Figures 17 to 19).
(AST 31U/L or higher, ALT 31U/L or higher, and 
γ-GT 51U/L or higher are reference values used 
in group and individual health checks for those 
aged 16 and above.)

Part 2  Survey Results

Figure 14. Changes in the mean white blood cell count (103/μL) (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 8.5 8.6 8.6 8.7 8.5 8.6 8.6 8.7
Age 7-15  Boys 6.5 6.5 6.6 6.6 6.5 6.4 6.5 6.4
Age 0-6    Girls 8.5 8.6 8.6 8.6 8.6 8.7 8.6 8.7
Age 7-15  Girls 6.5 6.5 6.7 6.6 6.6 6.5 6.6 6.5
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Figure 14. Changes in the mean white blood cell count 
(103/μL) (boys and girls)

Figure 15. Changes in the mean neutrophil count (/μL) (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 3,683 3,555 3,472 3,579 3,453 3,455 3,323 3,451
Age 7-15  Boys 3,321 3,259 3,255 3,215 3,157 3,140 3,184 3,131
Age 0-6    Girls 3,649 3,521 3,480 3,471 3,508 3,523 3,478 3,503
Age 7-15  Girls 3,425 3,341 3,431 3,346 3,357 3,295 3,318 3,261
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Figure 15. Changes in the mean neutrophil count (per 
μL) (boys and girls)

Figure 16. Changes in the mean lymphocyte count (/μL) (boys and girls) 

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 0-6    Boys 4,055 4,202 4,304 4,236 4,264 4,264 4,407 4,386
Age 7-15  Boys 2,533 2,582 2,633 2,630 2,610 2,576 2,596 2,600
Age 0-6    Girls 4,214 4,321 4,357 4,364 4,302 4,382 4,365 4,418
Age 7-15  Girls 2,514 2,569 2,634 2,617 2,625 2,595 2,627 2,598
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Figure 16. Changes in the mean lymphocyte count (per 
μL) (boys and girls) 

Figure 17 Changes in the proportion of AST 31U/L or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 12.8 14.1 14.4 14.8 15.0 15.3 14.3 14.7
Age 7-15  Girls 6.4 7.0 6.4 7.4 7.2 7.4 6.9 6.7
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10.0

15.0

20.0

25.0
(%)

Figure 17. Changes in the proportion of AST 31U/L or 
higher (boys and girls)

Age 7-15  Girls 2.0 2.0 1.8 2.1 2.6 1.6 2.1 2.5

Figure 18 Changes in the proportion of ALT 31U/L or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 7.0 7.4 7.5 6.7 7.2 6.3 7.6 9.5
Age 7-15  Girls 2.0 2.0 1.8 2.1 2.6 1.6 2.1 2.5
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Figure 18. Changes in the proportion of ALT 31U/L or 
higher (boys and girls)

Age 7-15  Girls 0.2 0.1 0.1 0.0 0.2 0.1 0.1 0.3

Figure 19 Changes in the proportion of γ-GT 51U/L or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 1.0 0.7 0.8 0.4 0.6 0.6 0.8 0.9
Age 7-15  Girls 0.2 0.1 0.1 0.0 0.2 0.1 0.1 0.3
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5.0

10.0
(%)

Figure 19. Changes in the proportion of γ-GT 51U/L or 
higher (boys and girls)
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H) �Glucose tolerance (fasting plasma glucose, 
HbA1c)

The proportion of both boys and girls with a fast-
ing plasma glucose level of 110 mg/dL or higher 
peaked in FY2011, decreased in FY2012, and has 
not changed substantially since then (Figure 23).

There was no substantial difference in the 
proportion of boys or girls with HbA1c of 5.8% or 
higher, for which countermeasures are required. 
The proportion decreased from FY2011 to 
FY2013 for both boys and girls, followed by small 
increases and decreases (Figure 24).

The proportion of those with HbA1c of 6.5% 
or higher, which is highly suspicious for diabetes, 
did not differ substantially between boys and 
girls, nor did it show a substantial change in 
either boys or girls (Figure 25).
(HbA1c of 5.8% or higher and 6.5% or higher are 
indicators of concern, as described in the "Treat-
ment Guide for Diabetes 2012-2013")

G) �Lipids (LDL cholesterol, triglycerides, and 
HDL cholesterol)

There was no substantial difference between 
boys and girls in the proportions of those with 
LDL-C 140 mg/dL or higher, triglycerides 150 
mg/dL or higher, or HDL-C less than 40 mg/dL 
(Figures 20 to 22). There was also no substantial 
change in these values for either boys or girls.
(LDL-C of 140 mg/dL or higher is above refer-
ence values used in group and individual health 
checks for those aged 16 and above. Triglycerides 
of 150 mg/dL or more and HDL-C of less than 40 
mg/dL are outside of reference values used in 
group and individual health checks for those aged 
16 and above.)

3. Comprehensive Health Check (CHC)

Figure 20. Changes in the proportion of LDL-C 140 mg/dL or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 3.3 3.2 4.2 3.4 2.8 2.8 1.9 2.8
Age 7-15  Girls 3.6 3.6 3.5 3.5 2.8 2.8 3.0 2.9
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Figure 20. Changes in the proportion of LDL-C 140 mg/
dL or higher (boys and girls)

Figure 21. Changes in the proportion of TG of 150 mg/dL or more (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 7.7 7.7 7.6 8.7 7.6 8.0 9.7 10.4
Age 7-15  Girls 6.3 6.5 7.0 7.7 7.7 7.6 8.0 8.3
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Figure 21. Changes in the proportion of TG of 150 mg/dL 
or more (boys and girls)

Figure 22. Changes in the proportion of HDL-C less than 40 mg/dL (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 3.1 3.1 3.1 2.7 2.9 3.3 3.4 2.8
Age 7-15  Girls 2.8 2.3 2.7 2.0 2.4 3.4 2.9 2.2
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Figure 22. Changes in the proportion of HDL-C less than 
40 mg/dL (boys and girls)

Figure 23. Changes in the proportion of those with fasting blood glucose of 110 mg/dL or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 2.4 0.7 0.6 0.3 0.6 0.3 0.4 0.4
Age 7-15  Girls 2.3 0.6 0.5 0.5 0.1 0.4 0.3 0.2
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Figure 23. Changes in the proportion of those with fasting 
blood glucose of 110 mg/dL or higher (boys and girls)
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I) Uric acid
There was no substantial change in the propor-
tion of uric acid levels of 7.1 mg/dL or higher in 
either boys or girls (Figures 26 to 28).
(Uric acid of 7.1 mg/dL or higher is a threshold in 
the "Guideline for the management of hyperuri-
cemia and gout" by the Japanese Society of Gout 
and Uric & Nucleic Acids. Uric acid of 7.9 mg/dL 
or higher for boys and 5.6 mg/dL or higher for 
girls are the upper limits of the reference interval 
by the Japanese Committee for Clinical Labora-
tory Standards)

(2) �Results of CHC for those aged 16 and above
A) Body Mass Index (BMI: weight/height2)
a Results
The average BMI for the age group of 16 to 39 and 
the proportion of males with a BMI of 25 kg/m2 
or higher increased in FY2017 and tended to 
decrease in FY2018, but there was no substantial 
change in other age groups (Figures 29 to 31).

Part 2  Survey Results

Figure 24. Changes in the proportion of those with HbA1c of 5.8% or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 4.6 2.6 2.6 4.3 3.2 5.0 4.2 3.9
Age 7-15  Girls 3.6 2.2 1.9 2.7 2.0 3.1 2.6 2.2
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Figure 24. Changes in the proportion of those with HbA1c 
of 5.8% or higher (boys and girls)

Figure 25. Changes in the proportion of those with HbA1c of 6.5% or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 0.3 0.1 0.1 0.1 0.1 0.1 0.2 0.2
Age 7-15  Girls 0.3 0.2 0.1 0.1 0.1 0.1 0.1 -
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Figure 25. Changes in the proportion of those with HbA1c 
of 6.5% or higher (boys and girls)

Figure 27. Changes in the proportion of those with uric acid levels of 7.9 mg/dL or higher (boys)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 1.4 2.3 1.7 1.1 2.0 1.8 1.8 1.5
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Figure 27. Changes in the proportion of those with uric 
acid levels of 7.9 mg/dL or higher (boys)

Figure 26. Changes in the proportion of those with uric acid levels of 7.1 mg/dL or higher (boys and girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Boys 4.7 6.1 4.9 5.0 6.0 5.9 5.3 5.4
Age 7-15  Girls 0.3 0.6 0.2 0.4 0.3 0.3 0.2 0.5
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Figure 26. Changes in the proportion of those with uric 
acid levels of 7.1 mg/dL or higher (boys and girls)

Figure 28. Changes in the proportion of those with uric acid levels of 5.6 mg/dL or higher (girls)

FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
Age 7-15  Girls 6.2 9.6 5.9 6.7 7.1 7.9 8.1 6.4
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Figure 28. Changes in the proportion of those with uric 
acid levels of 5.6 mg/dL or higher (girls)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 23.5 23.6 23.5 23.5 23.5 23.5 23.8 23.6
40-64 24.6 24.5 24.5 24.4 24.5 24.6 24.7 24.8

65- 24.2 24.0 24.0 24.0 24.0 24.1 24.2 24.2

Figure 29. Changes in average BMI (males)
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Figure 29. Changes in average BMI (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 23.5 23.6 23.5 23.5 23.5 23.5 23.8 23.6
40-64 24.6 24.5 24.5 24.4 24.5 24.6 24.7 24.8

65- 24.2 24.0 24.0 24.0 24.0 24.1 24.2 24.2
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The proportion of females with a BMI of 25 
kg/m2 or higher showed a decreasing trend in the 
age group of 65 and above from FY2011 to 
FY2015, but there was no substantial change 
from FY2016 to FY2018 (Figures 30 to 32).
(BMI of 25 kg/m2 is a threshold for being over-
weight used in group and individual health 
checks.)

b �Analysis: Effect of post-disaster evacuation on 
body weight (Figure 33)

Among residents of the 13 municipalities, 41,633 
males and females (average age: 67 years) who 
underwent specific health checks or health 
checks for citizens aged 75 and above in the 
period from 2008 to 2010 were selected for fol-
low-up. Among them, those who underwent 
other health checks after the earthquake 
(between June 2011 and March 2013) were 
included in the analysis; their average weight and 
the proportion of overweight/obese residents 
before and after the earthquake were compared.

After the earthquake, a total of 27,486 resi-
dents underwent other health checks at an aver-
age interval of 1.6 years (12,432 males and 
15,054 females; follow-up rate: 66%). Mean body 
weight increased substantially after the earth-
quake in both evacuees (n=9,671) and non-evac-
uees (n=17,815), with evacuees in particular 
showing greater weight gain than non-evacuees. 
Furthermore, the risk of overweight was found to 
be greater for males than for females.3), 4)

B) Waist circumference
a Results
The proportion of males aged 16 to 39 with a 
waist circumference of 85.0 cm or more showed a 
decreasing trend from FY2011 to FY2013, but 
there was no significant change from FY2014 
onward (Figure 34).

The proportion of females aged 40 to 64 with 

3. Comprehensive Health Check (CHC)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 29.8 30.7 30.0 29.0 29.3 29.4 33.4 31.4
40-64 41.6 40.3 40.9 39.3 40.6 40.9 42.5 42.2

65- 39.1 36.4 36.3 35.8 36.3 36.8 38.0 38.6

Figure 31. Changes in the proportion  of overweight individuals with a BMI of 25 kg/m2 or higher
(males)
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Figure 31. Changes in the proportion of overweight indi-
viduals with a BMI of 25 kg/m2 or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 29.8 30.7 30.0 29.0 29.3 29.4 33.4 31.4
40-64 41.6 40.3 40.9 39.3 40.6 40.9 42.5 42.2

65- 39.1 36.4 36.3 35.8 36.3 36.8 38.0 38.6

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 21.9 21.9 21.9 22.0 22.0 22.1 22.2 22.1
40-64 23.3 23.4 23.3 23.2 23.3 23.3 23.5 23.4

65- 23.9 23.8 23.8 23.7 23.6 23.7 23.7 23.7

Figure 30. Changes in average BMI (females)
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Figure 30. Changes in average BMI (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 21.9 21.9 21.9 22.0 22.0 22.1 22.2 22.1
40-64 23.3 23.4 23.3 23.2 23.3 23.3 23.5 23.4

65- 23.9 23.8 23.8 23.7 23.6 23.7 23.7 23.7

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 17.2 17.1 17.3 17.6 17.6 18.8 19.1 19.1
40-64 28.4 29.2 28.9 27.9 28.4 29.0 30.2 29.8

65- 35.4 34.3 34.4 33.0 32.2 32.8 33.1 32.6

Figure 32. Changes in the proportion  of overweight individuals with BMI of 25 kg/m2 or higher
(females)
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Figure 32. Changes in the proportion of overweight indi-
viduals with BMI of 25 kg/m2 or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 17.2 17.1 17.3 17.6 17.6 18.8 19.1 19.1
40-64 28.4 29.2 28.9 27.9 28.4 29.0 30.2 29.8

65- 35.4 34.3 34.4 33.0 32.2 32.8 33.1 32.6
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waist circumference of 90.0 cm or more showed 
an increasing trend from FY2011 to FY2018 (Fig-
ure 35).
(Male waist circumference of 85.0 cm or more 
and female waist circumference of 90.0 cm or 
more are criteria for visceral fat obesity used in 
group and individual health checks.)

Part 2  Survey Results

Figure 33. Change in the proportion of obese residents after the Great East Japan Earthquake4)

Ohira T, et al. Asia Pac J Public Health, 2017Figure 33. Change in the proportion of obese residents after the Great East Japan Earthquake4)

� Ohira T, et al. Asia Pac J Public Health, 2017

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 37.3 36.3 31.7 32.0 31.3 31.8 33.4 32.4
40-64 56.0 56.2 55.6 55.3 55.8 55.7 56.3 56.4

65- 58.2 56.4 55.6 56.2 57.7 56.4 56.7 56.6

Figure 34. Changes in the proportion of abdominal circumference of 85.0 cm or more (males)
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Figure 34. Changes in the proportion of abdominal cir-
cumference of 85.0 cm or more (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 37.3 36.3 31.7 32.0 31.3 31.8 33.4 32.4
40-64 56.0 56.2 55.6 55.3 55.8 55.7 56.3 56.4

65- 58.2 56.4 55.6 56.2 57.7 56.4 56.7 56.6

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 9.5 8.6 8.6 8.5 7.5 8.1 8.0 8.5
40-64 19.5 20.8 20.7 20.7 21.4 21.5 22.2 22.5

65- 26.7 26.6 26.9 26.4 25.9 25.0 25.0 24.4

Figure 35. Changes in the proportion of abdominal circumference of 90.0 cm or more (females)
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Figure 35. Changes in the proportion of abdominal cir-
cumference of 90.0 cm or more (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 9.5 8.6 8.6 8.5 7.5 8.1 8.0 8.5
40-64 19.5 20.8 20.7 20.7 21.4 21.5 22.2 22.5

65- 26.7 26.6 26.9 26.4 25.9 25.0 25.0 24.4
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Analysis-2: Influence of psychosocial factors and 
lifestyle habits on metabolic syndrome after the 
nuclear accident
Based on the results of the CHC and the Mental 
Health and Lifestyle Survey (MHLS), both of 
which have been conducted for residents of the 
13 municipalities as part of the Fukushima Health 
Management Survey, we have reported that the 
proportion of residents with the metabolic syn-
drome increased after the earthquake, and that 
evacuation after the earthquake was a risk factor 
for the metabolic syndrome.

Further analysis was performed to identify 
factors associated with METS by linking the 
results of the CHC and the MHLS. Among 20,920 
residents, METS was observed in 19.5% (of 
whom 30.4% were males and 11.5% were 
females). In both males and females, aging, smok-
ing cessation, and decreased activity were risk 
factors for METS. Post-traumatic stress disorder 
(PTSD) was also found to be a risk factor for 
METS in females, but moderate alcohol consump-
tion was found to be a risk-reducing factor for 
METS. Thus, it emerged that various factors were 
associated with METS after the earthquake.6)

b Analyses
Analysis-1: Relationship between post-disaster 
evacuation and development of the metabolic syn-
drome (Table 11)
We conducted a cohort survey of residents aged 
40 to 74 who lived in the 13 municipalities at the 
time of the earthquake and who did not have the 
metabolic syndrome (METS). Follow-up exam-
inations were conducted from right after the 
earthquake to the end of March 2013 for 8,547 of 
the 20,269 residents who met the eligibility crite-
ria before the disaster (3,697 males and 4,850 
females; follow-up rate: 42.2%). The primary 
outcome was the incidence of METS as defined in 
Japanese guidelines. We used data from health 
checks before and after the earthquake and com-
pared the results by dividing the participants into 
evacuee and non-evacuee groups. A logistic 
regression model was used to estimate the odds 
ratio of METS occurrence, adjusting for potential 
confounders, age, sex, waist circumference, exer-
cise habits, and alcohol consumption.

The incidence of METS was 19.2% for males 
and 6.6% for females among evacuees, and 11.0% 
for males and 4.6% for females among non-evac-
uees, with evacuees showing higher incidence 
than non-evacuees in both males and females.5)

3. Comprehensive Health Check (CHC)

Table 11. Factors related to the development of metabolic syndrome

Walking for one hour or more every day
Hashimoto S, J Ather & Throm, 2017 

Odds are the probability (p, between 0 and 1) of an event occurring, divided by the probability of it not occurring, i.e., p/(1-p).
An odds ratio is the odds of an event occurring  in one group, divided by the odds of it occurring in another group.

ORs (Odds ratios):

Exercise 1a:
Exercise 1b:

Exercising for 30 minutes or more on 2 or more days a week over one year

Table 11. Factors related to the development of metabolic syndrome

ORs (Odds ratios):	� Odds are the probability (p, between 0 and 1) of an event occurring, divided by the probability of it not occurring, i.e., p/
(1-p). An odds ratio is the odds of an event occurring  in one group, divided by the odds of it occurring in another group.

Exercise 1a:	 Exercising for 30 minutes or more on 2 or more days a week over one year
Exercise 2b:	 Walking for one hour or more every day

Hashimoto S, et al. J Atheroscler Thromb, 2017
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and above with diastolic blood pressure of 90 
mmHg or higher showed a decreasing trend from 
FY2011 to FY2014, but no substantial change 
since FY2015 (Figures 38 and 39).
(Systolic blood pressure of 140 mmHg or higher 
and diastolic blood pressure of 90 mmHg or 
higher are indicative of hypertension based on 
the criteria used in group and individual health 
checks.)

C) Hypertension (untreated and treated)
a Results
The proportion of males and females aged 40 and 
above with systolic blood pressure of 140 mmHg 
or higher showed a decreasing trend from 
FY2011 to FY2014, an increasing trend from 
FY2015 to FY2016, and a decreasing trend 
toward FY2018 (Figures 36 and 37). 

The proportion of males and females aged 40 

Part 2  Survey Results

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 5.8 4.9 4.2 4.1 3.5 3.9 4.5 4.1
40-64 27.5 21.5 19.0 17.4 17.4 20.5 19.4 17.3

65- 43.1 34.2 29.4 25.1 26.5 31.6 29.2 27.3

Figure 36. Changes in the proportion of those with systolic blood pressure of 140 mmHg or
higher (males)
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Figure 36. Changes in the proportion of those with sys-
tolic blood pressure of 140 mmHg or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 5.8 4.9 4.2 4.1 3.5 3.9 4.5 4.1
40-64 27.5 21.5 19.0 17.4 17.4 20.5 19.4 17.3

65- 43.1 34.2 29.4 25.1 26.5 31.6 29.2 27.3

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.6 1.3 1.0 1.3 1.4 1.9 1.7 1.3
40-64 19.1 14.9 12.9 11.5 12.3 14.5 13.6 12.2

65- 40.4 31.8 27.0 22.7 23.4 28.6 26.3 23.7

Figure 37. Changes in the proportion of those with systolic blood pressure of 140 mmHg or
higher (females)
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Figure 37. Changes in the proportion of those with systol-
ic blood pressure of 140 mmHg or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.6 1.3 1.0 1.3 1.4 1.9 1.7 1.3
40-64 19.1 14.9 12.9 11.5 12.3 14.5 13.6 12.2

65- 40.4 31.8 27.0 22.7 23.4 28.6 26.3 23.7

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.7 1.5 1.2 1.4 2.0 2.2 2.3 1.5
40-64 12.2 9.6 7.7 6.6 8.0 7.5 7.9 7.3

65- 12.6 8.7 6.7 5.1 6.2 7.0 6.1 5.3

Figure 39. Changes in the proportion of those with diastolic blood pressure of 90 mmHg or
higher (females)
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Figure 39. Changes in the proportion of those with dia-
stolic blood pressure of 90 mmHg or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.7 1.5 1.2 1.4 2.0 2.2 2.3 1.5
40-64 12.2 9.6 7.7 6.6 8.0 7.5 7.9 7.3

65- 12.6 8.7 6.7 5.1 6.2 7.0 6.1 5.3

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 6.6 4.8 4.7 4.3 4.1 3.5 3.9 3.9
40-64 24.1 18.5 16.4 14.4 15.9 15.7 16.4 14.8

65- 17.9 12.5 9.6 7.6 8.7 9.2 8.7 7.6

Figure 38. Changes in the proportion of those with diastolic blood pressure of 90 mmHg or
higher (males)
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Figure 38. Changes in the proportion of those with dia-
stolic blood pressure of 90 mmHg or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 6.6 4.8 4.7 4.3 4.1 3.5 3.9 3.9
40-64 24.1 18.5 16.4 14.4 15.9 15.7 16.4 14.8

65- 17.9 12.5 9.6 7.6 8.7 9.2 8.7 7.6
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tion users among those with hypertension), and 
proportion under control (proportion of those 
with systolic/diastolic blood pressure lower than 
140/90 mmHg among those under medication) 
were calculated year by year using health check 
data provided by the 13 municipalities and stan-
dardized by 5-year age groups with the direct 
method based on the 2010 census population. 
From 2011 onward, the residents were stratified 
by evacuation status, and each proportion was 
calculated in the same way. The ratio of evacuees 
to non-evacuees was calculated from Poisson 
regression analysis by adjusting the confounding 
factors for each year.

The prevalence of hypertension was on an 
upward trend until 2012, reaching a peak of 
48.8% in males and 39.0% in females, and then 
showed a downward trend. The proportion under 
treatment and proportion under control  contin-
ued to rise, and in 2014, the proportion under 
treatment was 66.3% in males and 70.6% in 
females, and the proportion under control was 
67.1% in males and 68.1% in females. The 
upward trend in the proportions of those under 
treatment and of those with controlled blood 
pressure was particularly pronounced after the 
earthquake. These trends were also similar when 
stratified by evacuation status.8)

D) �Urinalysis (urine glucose, urine protein, urine 
occult blood)

a Results
The proportion of those with urine glucose 1+ or 
higher has been on the rise since FY2015 in resi-
dents aged 40 and above. The proportion of those 
with urinary protein 1+ or higher showed an 
increasing trend from FY2011 to FY2018 in the 
age group of 16 to 39. The proportion of those 
with urine occult blood 1+ or higher showed a 
decreasing trend from FY2011 to FY2018 in the 
age group of 40 and above (Figures 41 to 43).
(Urine glucose 1+ or higher, urine protein 1+ or 
higher, and urine occult blood 1+ or higher are 
values of concern based on the criteria used in 
group and individual health checks.)

b Analyses
Analysis-1: Relationship between post-disaster 
evacuation and incidence of hypertension (Table 
12)
Among residents aged 40 to 74 who lived in the 
13 municipalities, 31,252 males and females who 
underwent specific health checks between 2008 
and 2010 were selected for follow-up.
We prospectively examined the relationship 
between post-disaster evacuation and the inci-
dence of hypertension after the earthquake for 
21,989 males and females who underwent fol-
low-up health checks between 2011 and 2013 
(follow-up rate: 70.4%).

In males, evacuation was significantly associ-
ated with an increased risk of developing hyper-
tension, and the age-adjusted hazard ratio of 
evacuation to the development of hypertension 
was 1.24 (95% confidence interval: 1.11-1.39, 
p<0.001), but no significant association was 
found in females.7)

Analysis-2: The incidence of hypertension and the 
proportions of treated and controlled hyperten-
sion (Figure 40)
Residents aged 40 to 74 who lived in the 13 
municipalities at the time of the earthquake and 
who underwent specific health checks from 2008 
to 2014 (approximately 10,000 males and 12,000 
females in each age group) were selected for fol-
low-up. The prevalence of hypertension (with 
systolic/diastolic blood pressure of 140/90 
mmHg or higher, or being on medication), pro-
portion under treatment (proportion of medica-

Table 12. Incidence of hypertension after the earthquake

Ohira T, Hypertension, 2016

Table 12. Incidence of hypertension after the earthquake

3. Comprehensive Health Check (CHC)
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Figure 40. Prevalence of hypertension, proportions of those under treatment, and proportion of those 
under control before and after the earthquakeFigure 40. Prevalence of hypertension, proportions of those under treatment, and proportion of those under

control before and after the earthquake

Nagai M, et al. J Hypertens, 2018
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Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.7 0.7 0.7 0.5 0.5 0.7 1.0 0.9
40-64 2.7 2.2 1.9 2.0 2.2 2.5 2.8 3.4

65- 3.2 2.3 2.0 1.9 2.2 2.6 2.9 3.6

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.7 0.7 0.7 0.5 0.5 0.7 1.0 0.9
40-64 2.7 2.2 1.9 2.0 2.2 2.5 2.8 3.4

65- 3.2 2.3 2.0 1.9 2.2 2.6 2.9 3.6

Figure 41. Changes in the proportion of those with urinary glucose 1+ or higher (overall)
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Figure 41. Changes in the proportion of those with uri-
nary glucose 1+ or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.1 2.2 2.4 2.5 2.6 2.2 2.5 2.4
40-64 1.4 1.7 1.6 1.6 1.7 1.5 1.8 1.7

65- 2.4 2.7 2.6 2.5 2.8 2.7 3.1 2.8

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.1 2.2 2.4 2.5 2.6 2.2 2.5 2.4
40-64 1.4 1.7 1.6 1.6 1.7 1.5 1.8 1.7

65- 2.4 2.7 2.6 2.5 2.8 2.7 3.1 2.8

Figure 42. Changes in the proportion of those with urinary protein 1+ or higher (overall)
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Figure 42. Changes in the proportion of those with uri-
nary protein 1+ or higher (overall)
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E) �Red blood cells, hemoglobin, and hematocrit
a Results
The mean values of red blood cell count and 
hemoglobin showed a decrease from FY2011 to 
FY2012 in all age groups, but they increased in 
FY2013 and have not changed substantially since 
then (Figures 44 and 45).

The proportion of males aged 65 and above 
with hemoglobin of 13.0 g/dL or less increased 
from FY2011 to FY2012 and remained unchanged 
thereafter (Figure 46). The proportion of females 
aged 65 and above with a hemoglobin of 12.0 g/
dL or less increased from FY2011 to FY2012, fol-
lowed by ups and downs (Figure 47).

There was no substantial change in the hema-

3. Comprehensive Health Check (CHC)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 3.0 3.2 3.2 3.2 3.1 2.9 3.1 2.5
40-64 5.6 5.5 5.8 5.3 4.7 4.9 4.9 4.4

65- 7.4 6.9 6.4 6.2 5.7 5.7 5.8 5.2

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 3.0 3.2 3.2 3.2 3.1 2.9 3.1 2.5
40-64 5.6 5.5 5.8 5.3 4.7 4.9 4.9 4.4

65- 7.4 6.9 6.4 6.2 5.7 5.7 5.8 5.2

Figure 43. Changes in the proportion of those with urine occult blood 1+ or higher (overall)
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Figure 43. Changes in the proportion of those with urine 
occult blood 1+ or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 4.84 4.75 4.75 4.77 4.75 4.79 4.81 4.80
40-64 4.71 4.61 4.62 4.63 4.64 4.66 4.66 4.66

65- 4.56 4.45 4.46 4.46 4.49 4.51 4.51 4.50

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 4.84 4.75 4.75 4.77 4.75 4.79 4.81 4.80
40-64 4.71 4.61 4.62 4.63 4.64 4.66 4.66 4.66

65- 4.56 4.45 4.46 4.46 4.49 4.51 4.51 4.50

Figure 44. Changes in the mean red blood cell count (106/μL) (overall)
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Figure 44. Changes in the mean red blood cell count 
(106/μL) (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 14.3 14.1 14.1 14.1 14.0 14.0 14.1 14.2
40-64 14.3 14.0 14.1 14.2 14.0 14.0 14.0 14.1

65- 14.1 13.8 13.9 14.0 13.9 13.8 13.8 13.9

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 14.3 14.1 14.1 14.1 14.0 14.0 14.1 14.2
40-64 14.3 14.0 14.1 14.2 14.0 14.0 14.0 14.1

65- 14.1 13.8 13.9 14.0 13.9 13.8 13.8 13.9

Figure 45. Changes in the mean value of hemoglobin (overall)
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Figure 45. Changes in the mean value of hemoglobin 
(overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 13.2 15.3 13.6 14.6 15.8 14.7 13.4 14.0
40-64 11.4 12.5 11.0 9.9 11.4 11.7 11.6 10.6

65- 10.5 15.4 13.4 11.8 13.5 13.9 14.5 12.7

Figure 47. Changes in the proportion of those with hemoglobin of 12.0 g/dL or less (females)
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Figure 47. Changes in the proportion of those with hemo-
globin of 12.0 g/dL or less (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 13.2 15.3 13.6 14.6 15.8 14.7 13.4 14.0
40-64 11.4 12.5 11.0 9.9 11.4 11.7 11.6 10.6

65- 10.5 15.4 13.4 11.8 13.5 13.9 14.5 12.7

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.6 0.5 0.6 0.9 1.2 0.8 0.7 0.6
40-64 2.4 3.5 2.8 2.6 3.1 3.0 3.3 3.1

65- 8.8 12.8 11.3 10.7 12.0 12.5 13.4 12.3

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.6 0.5 0.6 0.9 1.2 0.8 0.7 0.6
40-64 2.4 3.5 2.8 2.6 3.1 3.0 3.3 3.1

65- 8.8 12.8 11.3 10.7 12.0 12.5 13.4 12.3

Figure 46. Changes in the proportion of those with hemoglobin of 13.0 g/dL or less (males)

0.0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

F Y 2 0 1 1 F Y 2 0 1 2 F Y 2 0 1 3 F Y 2 0 1 4 F Y 2 0 1 5 F Y 2 0 1 6 F Y 2 0 1 7 F Y 2 0 1 8

(%)

16-39
40-64
65-

Age

Figure 46. Changes in the proportion of those with hemo-
globin of 13.0 g/dL or less (males)
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tocrit in any age group (no graph).
(Hemoglobin of 13.0 g/dL or less for males and 
12.0 g/dL or less for females are values of con-
cern based on the criteria used in group and indi-
vidual health checks).

b Analysis: Risk factors for the development of 
polycythemia after the earthquake (Table 13)
Among the residents aged 40 to 90 who lived in 
the 13 municipalities at the time of the earth-
quake and who underwent health checks after 
the earthquake in 2011 or 2012, those with 
peripheral blood test data before the earthquake 
from 2008 to 2010 were selected for follow-up. 
Those who had been treated for blood diseases 
or were on renal dialysis in the past were excluded 
and a total of 10,718 residents (7,446 evacuees, 
median age: 66.3 years; 3,272 non-evacuees, 
median age: 69.8 years) were compared.

Red blood cell count, hemoglobin, and hema-
tocrit increased significantly in both male and 
female evacuees, even after adjustment for age, 
sex, smoking and drinking, obesity, and pre-di-
saster hemoglobin levels. In addition, the number 
of residents who met the criteria for polycythe-
mia increased significantly in the evacuees even 
after adjustment for smoking and obesity.9)

In addition, we analyzed the incidence of 
polycythemia about 4 years after the earthquake 
(average 2.5 years since the previous analysis) 
based on the CHC results from 2013 to 2014.

The results for red blood cell count, hemoglo-
bin, and hematocrit in 2013-2014 showed a 

decreasing trend compared to those in 2011-
2012, but the values for hemoglobin and hemato-
crit were significantly higher than before the 
earthquake in both males and females, and the 
incidence of polycythemia was also significantly 
higher, especially among evacuees, regardless of 
whether they were obese, smoked, or had hyper-
tension.10)

Further analysis using results of MHLS 
showed that there was no relationship between 
the incidence of polycythemia and mental health 
status evaluated by PCL-S or K6, but there was a 
significant relationship between the incidence of 
polycythemia and older age, higher education, 
obesity, hypertension, diabetes, liver dysfunction, 
and smoking. Therefore, polycythemia was con-
sidered to be associated with the incidence of 
lifestyle-related diseases.11)

F) Platelet count
a Results
There was no substantial change in the mean 
platelet count from FY2011 to FY2018 in any age 
group (no graph).

G) �White blood cell count, white blood cell frac-
tion

a Results
The mean white blood cell count did not change 
substantially from FY2011 to FY2018 in any age 
group (Figure 48).

In the white blood cell differential, there was 
no substantial change in the mean values of neu-

Part 2  Survey Results

Table 13. Relationship between evacuation status and polycythemia vera based on the presence of obesity, smoking, and hypertension

Sakai A, et al. BMC Public Health, 2014; Sakai A, et al. Pre Med Rep, 2017

Table 13. Relationship between evacuation status and polycythemia vera based on the presence of obesity, 
smoking, and hypertension
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trophil count, lymphocyte count, monocyte 
count, and eosinophil count from FY2011 to 
FY2018 in any age group. The mean basophil 
count did not change substantially from FY2012 
to FY2018 in any age group (Figures 49 and 50; 
no graphs for monocyte, eosinophil, or basophil 
counts).

b Analysis: White blood cell count and white blood 
cell differential in residents of the evacuation zone 
after the nuclear accident
The white blood cell count, including neutrophil 
and lymphocyte fractions, was analyzed in 45,278 
residents of the 13 municipalities (18,953 males 
and 26,325 females) between the ages of 20 and 
99 who received health checks between June 
2011 and March 2012.

The mean values of white blood cell, neutro-
phil, and lymphocyte counts, as well as the pro-
portion of residents with white blood cell and 
neutrophil counts below the reference intervals, 
showed significant differences among the 13 
municipalities. However, the distribution of resi-
dents for every 200-cell/μL increment in lym-
phocyte count was similar in the 13 municipalities. 
Furthermore, there was no particular decrease in 
the number of white blood cells, neutrophils, or 
lymphocytes in Iitate Village and Namie Town, 
where there were more residents with an esti-
mated external exposure dose of 5 mSv or more, 
than in the other 11 municipalities.

Therefore, no effect of radiation exposure on 
the distribution of white blood cell counts, includ-
ing neutrophil and lymphocyte counts, was found 
in the 13 municipalities in health checks con-
ducted within one year after the earthquake.12)

3. Comprehensive Health Check (CHC)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 6.1 6.0 6.1 6.0 6.0 6.0 6.0 5.9
40-64 5.9 5.8 5.8 5.9 5.8 5.8 5.8 5.7

65- 5.9 5.7 5.8 5.9 5.8 5.9 5.8 5.7

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 6.1 6.0 6.1 6.0 6.0 6.0 6.0 5.9
40-64 5.9 5.8 5.8 5.9 5.8 5.8 5.8 5.7

65- 5.9 5.7 5.8 5.9 5.8 5.9 5.8 5.7

Figure 48. Changes in the mean white blood cell count (103/μL) (overall)
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Figure 48. Changes in the mean white blood cell count 
(103/μL) (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 3,465 3,437 3,482 3,479 3,451 3,461 3,447 3,442
40-64 3,250 3,213 3,247 3,282 3,278 3,293 3,252 3,217

65- 3,275 3,204 3,270 3,314 3,294 3,311 3,277 3,247

Figure 49. Changes in the mean neutrophil count (cells/μL) (overall)
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Figure 49. Changes in the mean neutrophil count (cells/
μL) (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 3,465 3,437 3,482 3,479 3,451 3,461 3,447 3,442
40-64 3,250 3,213 3,247 3,282 3,278 3,293 3,252 3,217

65- 3,275 3,204 3,270 3,3143,2943,3113,2773,247

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2,105 2,002 2,020 2,018 2,006 2,019 1,990 1,964
40-64 2,125 2,023 2,042 2,057 2,026 2,032 1,987 1,955

65- 2,153 2,003 2,017 2,040 2,006 2,014 1,969 1,941

Figure 50. Changes in the mean lymphocyte count (cells/μL) (overall)
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Figure 50. Changes in the mean lymphocyte count (cells/
μL) (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2,105 2,002 2,020 2,018 2,006 2,019 1,990 1,964
40-64 2,125 2,023 2,042 2,057 2,026 2,032 1,987 1,955

65- 2,153 2,003 2,017 2,0402,0062,0141,9691,941



106

H) Liver function (AST, ALT, γ-GT)
a Results
The proportion of those with AST 31U/L or 
higher, ALT 31U/L or higher, and γ-GT 51U/L or 
higher did not change substantially in any age 
group (Figures 51 to 53).
(AST 31U/L or higher, ALT 31U/L or higher, and 
γ-GT 51U/L or higher are reference values used 
in group and individual health checks for those 
aged 16 and above.)

b Analyses
Analysis-1: Risk factors for the development of 
liver dysfunction after the earthquake (Table 14)
Among residents of the 13 municipalities, 27,486 
males and females who underwent specific health 
checks or health checks for citizens aged 75 and 
above between 2008 and 2010 were selected for 
follow-up. Of these, those who underwent fol-
low-up health checks after the earthquake 
between June 2011 and March 2013 were 
included in the analysis, and the proportions of 
those with liver dysfunction before and after the 
earthquake were compared by classifying them 
according to their drinking status.

After the earthquake, a total of 26,006 exam-
inees (11,715 males and 14,291 females) were 
followed up for an average of 1.6 years. The over-
all proportion of liver dysfunction increased sig-
nificantly from 16.4% before the earthquake to 
19.2% after the earthquake, and a similar 
increase was observed for both drinkers and 
non-drinkers. Furthermore, the increasing rate of 
liver dysfunction was significantly higher in evac-
uees than in non-evacuees. When the risk of new 
liver dysfunction after the earthquake was exam-
ined, the risk of liver dysfunction emerging in 
evacuees compared to non-evacuees was 1.38 
times higher in non-drinkers, 1.43 times higher 
in light drinkers, and 1.24 times higher in moder-
ate and heavy drinkers.13)

Analysis-2: Change in the proportion of hepatobi-

Part 2  Survey Results

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 8.2 8.7 8.4 8.3 8.8 9.3 9.8 9.1
40-64 14.5 15.8 14.1 13.7 13.4 14.1 15.3 14.5

65- 17.7 19.5 16.8 16.8 16.8 17.0 17.6 16.4

Figure 51. Changes in the proportion of those with AST 31U/L or higher (overall)
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Figure 51. Changes in the proportion of those with AST 
31U/L or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 8.2 8.7 8.4 8.3 8.8 9.3 9.8 9.1
40-64 14.5 15.8 14.1 13.7 13.4 14.1 15.3 14.5

65- 17.7 19.5 16.8 16.8 16.8 17.0 17.6 16.4

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 15.9 16.9 16.1 15.5 16.0 16.7 17.5 17.7
40-64 20.8 21.4 20.0 19.5 19.7 19.3 20.2 21.2

65- 13.6 14.2 13.0 13.3 13.1 12.7 12.2 13.4

Figure 52. Changes in the proportion of those with ALT 31U/L or higher (overall)
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Figure 52. Changes in the proportion of those with ALT 
31U/L or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 15.9 16.9 16.1 15.5 16.0 16.7 17.5 17.7
40-64 20.8 21.4 20.0 19.5 19.7 19.3 20.2 21.2

65- 13.6 14.2 13.0 13.3 13.1 12.7 12.2 13.4

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 8.5 8.8 9.1 8.7 8.7 9.5 10.1 9.2
40-64 19.9 20.4 19.5 18.9 19.3 19.0 19.3 19.7

65- 13.4 14.0 13.9 13.5 13.9 14.0 14.1 14.3

Figure 53 Changes in the proportion of those with γ-GT 51U/L or higher (overall)
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Figure 53. Changes in the proportion of those with γ-GT 
51U/L or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 8.5 8.8 9.1 8.7 8.7 9.5 10.1 9.2
40-64 19.9 20.4 19.5 18.9 19.3 19.0 19.3 19.7

65- 13.4 14.0 13.9 13.5 13.9 14.0 14.1 14.3
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function regardless of evacuation status. In 
addition, job change was a risk factor among 
non-evacuees, and unemployment among evacu-
ees. Our analysis showed that various factors 
affected liver function after the earthquake.15)

I) �Lipids (LDL cholesterol, triglycerides, HDL cho-
lesterol) (including those on medication)

a Results
The proportions of those with LDL-C of 140 mg/
dL or higher and triglycerides of 150 mg/dL or 
higher showed a slight downward trend from 
FY2011 to FY2012 in residents aged 65 and 
above, but no substantial changes were observed 
after that (Figures 54 and 55).

The proportion of those with HDL-C less than 
40 mg/dL in residents aged 40 and above showed 
a decreasing trend from FY2011 to FY2018 (Fig-
ure 56).
(LDL-C of 140 mg/dL or higher is a value of con-
cern in the criteria used in group and individual 
health checks; triglycerides of 150 mg/dL or 
higher and HDL-C less than 40 mg/dL are values 
of concern based on the criteria used in group 
and individual health checks.)

b Analyses
Analysis-1: Relationship between post-disaster 
evacuation and development of hypo-HDL choles-
terolemia (Table 16)
Of the residents registered in the 13 municipali-
ties before the earthquake, 41,633 residents aged 
40 and above who received at least one specific 
health check or health check for citizens aged 75 
and above from 2008 to 2010 (18,745 males and 
22,888 females, average age: 66.9 years) were 
selected for baseline data. Follow-up analysis was 

liary enzyme abnormalities—suggesting liver dys-
function—for 3 to 4 years after the earthquake
Among residents in the 13 municipalities, 20,395 
males and females aged 40 and above who under-
went specific health checks or health checks for 
citizens aged 75 or above immediately after the 
disaster (2011 to 2012) and three to four years 
after the disaster (2013 to 2014) were selected 
for follow-up. We evaluated the relationship 
between lifestyle factors and changes in hepato-
biliary enzyme abnormalities immediately after 
the disaster and three to four years later.

The overall proportion of hepatobiliary 
enzyme abnormalities decreased significantly 
from 29.9% to 27.1%. When the factors contrib-
uting to the improvement in hepatobiliary 
enzyme abnormalities were examined, it was 
found that the improvement was associated with 
improvement in daily physical activities and the 
frequency of breakfast intake.14)

Analysis-3: Effect of lifestyle factors on hepatobili-
ary enzyme abnormalities after the earthquake 
(Table 15)
Based on the CHC results so far, we reported that 
the proportion of those with hepatobiliary 
enzyme abnormalities – suggesting hepatobiliary 
disease – increased after the earthquake, and that 
subsequent evacuation was a risk factor for liver 
dysfunction. Given this, we conducted an analysis 
of data in the FY2011 CHC and MHLS. Liver dys-
funciton were observed in 27.3% (22,246 resi-
dents). By evacuation status, the frequency was 
higher in evacuees (29.5% in evacuees, 25.7% in 
non-evacuees, P < 0.001). Males, moderate to 
heavy drinkers, and those with decreased physi-
cal activity were also at higher risk for liver dys-

3. Comprehensive Health Check (CHC)

Takahashi A, J Epid, 2017 

Table 14. Factors correlated with liver dysfunction after the earthquake in people who did not have liver dysfunction before the earthquake

Odds are the probability (p, between 0 and 1) of an event occurring, divided by the probability of it not occurring, i.e., p/(1-p). An odds ratio is the odds of an event
occurring  in one group, divided by the odds of it occurring in another group.

Table 14. Factors correlated with liver dysfunction after the earthquake in people who did not have liver 
dysfunction before the earthquake
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OR 
( 95% CI ) p

OR 
( 95% CI ) p

Age (+1) 1.01
(1.01–1.01) <.001

1.01 
(1.01–1.02) <.001

Sex (Male) 3.63 
(3.29–4.00) <.001

3.74
(3.35–4.16) <.001

Smoking (Yes) 1.06
(0.95–1.18) 0.32

1.06
(0.94–1.19) 0.345

Alcohol comsumption

Light 0.99
(0.89–1.10) 0.846

1.10 
(0.98–1.23) 0.109

Moderate/Heavy 1.83 
(1.62–2.06) <.001

1.80 
(1.58–2.05) <.001

Physical activities

2-4 times a week 1.21 
(1.04–1.41) 0.014

1.20 
(1.02–1.42) 0.03

Once a week 1.33 
(1.13–1.56) <.001

1.31 
(1.09–1.57) 0.004

None 1.35
 (1.18–1.55) <.001

1.39 
(1.19–1.61) <.001

Changed jobs 1.16
(1.05–1.28) 0.002

1.15
(1.02–1.29) 0.021

Lost jobs 0.98 
(0.85–1.13) 0.734

1.18 
(1.05–1.32) 0.005

Dissatisfied with sleep 
(Yes)

1.04 
(0.97–1.13) 0.462

1.04 
(0.94–1.16) 0.462

K6 ≥13 0.96 
(0.81–1.13) 0.591

1.05 
(0.90–1.22) 0.569

PCL-S ≥44 1.02 
(0.89–1.18) 0.747

0.99 
(0.87–1.14) 0.922

Non-evacuees (12,705) Evacuees (9,541)

Logistic regression analysis was used (dependent variable: hepatobiliary enzyme abnormalities; related independent 
variables: presence or absence of each of the lifestyle habits; moderator variables: age, sex, evacuation status, smoking, 
alcohol intake, physical activities, changing jobs, losing jobs, dissatisfaction with sleep, phychological distress and PTSD) .
CI=Confidence Interval, K6=Kesler 6 Scale, OR=Odds Ratio, PCL-S=PTSD specific-trauma checklist

Table 15. Multivariate logistic regression analysis of factors affecting hepatobiliary enzyme 
values after the earthquake

Takahashi A, et al. Medicine, 2018

Table 15. Multivariate logistic regression analysis of factors affecting hepatobiliary enzyme values after 
the earthquake

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 15.9 15.7 15.6 16.6 15.8 15.7 15.6 14.9
40-64 35.8 31.6 32.6 33.8 32.9 32.3 31.4 29.4

65- 28.6 22.3 23.2 23.5 24.1 23.1 22.6 20.3

Figure 54. Changes in the proportion of those with LDL-C 140 mg/dL or higher (overall)
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Figure 54. Changes in the proportion of those with LDL-C 
140 mg/dL or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 15.9 15.7 15.6 16.6 15.8 15.7 15.6 14.9
40-64 35.8 31.6 32.6 33.8 32.9 32.3 31.4 29.4

65- 28.6 22.3 23.2 23.5 24.1 23.1 22.6 20.3

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 11.4 11.7 11.8 11.3 11.0 11.3 11.6 11.1
40-64 21.3 21.5 21.5 20.5 20.9 20.9 21.7 20.8

65- 20.3 17.9 18.4 18.5 18.3 19.4 18.6 18.7

Figure 55. Changes in the proportion of those with trigylcerides (TG) of 150 mg/dL or higher
(overall)
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Figure 55. Changes in the proportion of those with trigyl-
cerides (TG) of 150 mg/dL or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 11.4 11.7 11.8 11.3 11.0 11.3 11.6 11.1
40-64 21.3 21.5 21.5 20.5 20.9 20.9 21.7 20.8

65- 20.3 17.9 18.4 18.5 18.3 19.4 18.6 18.7
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ined the relationship between dietary patterns 
and cardiovascular metabolic risk in residents 
aged 16 and above in the 13 municipalities. 
Results of the 2011-2013 dietary frequency sur-
vey were used to evaluate dietary patterns by 
principal component analysis, and the results 
were compared with the CHC results of those 
who underwent health checks in 2014 (15,409 
residents) and 2015 (14,409 residents). 

Dietary patterns were divided into three 
types: high vegetable intake type, high meat 
intake type, and high juice/milk intake type. The 
high vegetable intake type and high juice/milk 
intake type showed similar health check results 
to the CHC results in 2014 and 2015. With the 
low vegetable intake type, many cases of over-
weight and dyslipidemia were observed, and 
with the high juice/milk intake type, many cases 
of high triglyceride and high LDL cholesterol 
were observed. The high meat intake type showed 
an association with low HDL cholesterol only in 
the 2015 CHC. The high vegetable intake type is 
similar to the dietary patterns found in other 
cohort surveys in Japan and is similar to the top 
three categories of habitually consumed foods in 
Japan (soy and soy-based products, seafood, and 
vegetables) according to recent statistical find-
ings. Thus, the results of this analysis indicate 
that traditional Japanese food consumption has a 
protective effect on cardiovascular metabolic 
risk.

As described above, it was shown that the 
dietary pattern with high vegetable intake may 
be associated with reducing cardiovascular met-
abolic risks such as being overweight, having 
hypertension, and having dyslipidemia, while the 
dietary pattern with high juice/milk intake may 
be associated with increasing risks of glucose 
abnormalities and dyslipidemia.17)

conducted on residents who underwent fol-
low-up health checks in FY2011 or FY2012 to 
examine changes in HDL cholesterol levels before 
and after the earthquake.

A total of 27,486 residents were followed up 
for an average of 1.6 years after the disaster. After 
the disaster, the prevalence of hypo-HDL choles-
terolemia increased from 6.0% to 7.2%. BMI, 
blood pressure, and LDL cholesterol levels 
increased significantly in males with hypo-HDL 
cholesterolemia after the disaster. In the group 
with normal HDL cholesterol levels, BMI, blood 
pressure, blood glucose, lipid metabolism and 
liver function were adversely affected. The 
decrease in HDL cholesterol levels in the normal 
group was significantly greater in evacuees than 
in non-evacuees.16)

Analysis-2: Japanese dietary patterns associated 
with cardiovascular metabolic risk (Figure 57)
After the Great East Japan Earthquake, it has been 
reported that the cardiovascular metabolic risk 
of Fukushima residents has increased. We exam-

3. Comprehensive Health Check (CHC)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 4.0 4.3 4.1 4.2 4.3 3.6 3.9 3.9
40-64 5.8 6.4 5.5 4.8 5.0 4.2 3.9 4.4

65- 8.5 8.7 7.6 7.0 7.0 5.9 5.2 5.4

Figure 56. Changes in the proportion of those with HDL-C less than 40 mg/dL (overall)
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Figure 56. Changes in the proportion of those with HDL-C 
less than 40 mg/dL (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 4.0 4.3 4.1 4.2 4.3 3.6 3.9 3.9
40-64 5.8 6.4 5.5 4.8 5.0 4.2 3.9 4.4

65- 8.5 8.7 7.6 7.0 7.0 5.9 5.2 5.4

Table 16. Evacuation status and development of hypo-HDL cholesterolemia, by sex

Satoh H, Internal Medicine, 2016

Table 16. Evacuation status and development of hypo-HDL cholesterolemia, by sex

Satoh H, et al. Intern Med, 2016
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J) �Glucose tolerance (fasting plasma glucose, 
HbA1c) (including those on medication)

a Results
The proportion of those with a fasting plasma 
glucose level of 110 mg/dL or higher decreased 
from FY2011 to FY2012 in males and females 
aged 65 and above, but has not changed substan-
tially since then (Figures 58 and 59).

The proportion of those with HbA1c of 5.8% 
or higher and the proportion of those with HbA1c 
of 6.5% or higher showed an increasing trend 
from FY2011 to FY2018 in all age groups (Fig-
ures 60 and 61).
(HbA1c of 5.8% or higher and 6.5% or higher are 
indicators of concern, as described in the "Treat-
ment Guide for Diabetes 2012-2013")

Part 2  Survey Results

Ma E, et al. Nutrients, 2020

Figure 57. Prevalence of cardiovascular disease metabolic risk factors

Prevalence High vegetable/bean intake group
High juice (incl. vegetable juice) intake group

Obesity              High glucose             High LDL

Figure 57. Prevalence of cardiovascular disease metabol-
ic risk factors

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2.9 2.7 3.0 3.1 2.6 2.8 3.8 3.2
40-64 22.5 21.5 22.1 22.0 21.8 22.8 22.7 22.8

65- 31.7 26.7 28.0 29.9 30.8 32.9 32.0 32.8

Figure 58. Changes in the proportion of those with fasting blood glucose of 110 mg/dL or
higher (males)
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Figure 58. Changes in the proportion of those with fast-
ing blood glucose of 110 mg/dL or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2.9 2.7 3.0 3.1 2.6 2.8 3.8 3.2
40-64 22.5 21.5 22.1 22.0 21.8 22.8 22.7 22.8

65- 31.7 26.7 28.0 29.9 30.8 32.9 32.0 32.8

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.2 1.4 1.3 1.4 1.3 1.6 2.1 1.7
40-64 10.3 9.5 10.1 10.1 10.2 10.1 10.1 10.4

65- 21.6 17.8 17.7 18.3 19.5 20.3 19.4 20.2

Figure 59. Changes in the proportion of those with fasting blood glucose of 110 mg/dL or
higher (females)
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Figure 59. Changes in the proportion of those with fast-
ing blood glucose of 110 mg/dL or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 1.2 1.4 1.3 1.4 1.3 1.6 2.1 1.7
40-64 10.3 9.5 10.1 10.1 10.2 10.1 10.1 10.4

65- 21.6 17.8 17.7 18.3 19.5 20.3 19.4 20.2

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2.8 4.3 3.9 4.6 4.8 4.1 5.7 4.7
40-64 17.7 21.8 24.6 24.2 25.4 24.9 28.6 26.5

65- 27.8 31.5 37.7 35.6 38.9 39.2 44.1 42.9

Figure 60. Changes in the proportion of those with HbA1c of 5.8% or higher (overall)
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Figure 60. Changes in the proportion of those with HbA1c 
of 5.8% or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 2.8 4.3 3.9 4.6 4.8 4.1 5.7 4.7
40-64 17.7 21.8 24.6 24.2 25.4 24.9 28.6 26.5

65- 27.8 31.5 37.7 35.6 38.9 39.2 44.1 42.9

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.9 0.8 1.1 0.9 0.9 0.9 1.3 1.3
40-64 6.2 6.1 7.0 6.3 6.4 6.3 7.1 6.6

65- 9.2 8.6 10.4 9.0 10.0 10.6 11.6 11.4

Figure 61. Changes in the proportion of those with HbA1c of 6.5% or higher (overall)
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Figure 61. Changes in the proportion of those with HbA1c 
of 6.5% or higher (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.9 0.8 1.1 0.9 0.9 0.9 1.3 1.3
40-64 6.2 6.1 7.0 6.3 6.4 6.3 7.1 6.6

65- 9.2 8.6 10.4 9.0 10.0 10.6 11.6 11.4
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b Analyses
Analysis-1: Relationship between post-disaster 
evacuation and incidence of diabetes (Table 17)
Of the residents registered in the 13 municipali-
ties (designated evacuation zone) before the 
earthquake, 41,633 residents aged 40 and above 
who underwent at least one specific health check 
or health check for citizens aged 75 and above 
between 2008 and 2010 (18,745 males and 
22,888 females, average age: 66.9 years) were 
selected for baseline data. We analyzed changes 
in glucose metabolism before and after the earth-
quake in residents who underwent follow-up 
health check in FY2011 or FY2012 for follow-up 
data. A total of 27,486 residents were followed up 
for an average of 1.6 years after the disaster.

It was observed that the incidence of diabe-
tes increased significantly after the earthquake 
and that the incidence of diabetes was signifi-
cantly higher among evacuees than among 
non-evacuees.18)

Analysis-2: Relationship between evacuation and 
incidence of diabetes found in the 4-year follow-up 
survey after the earthquake (Figure 62)
Among residents of the 13 municipalities, 13,487 

residents aged 40 and above who had received at 
least one regular health check every year from 
2012 to 2014 and who did not have diabetes 
were followed up based on the annual health 
check data since immediately after the earth-
quake in 2011.

The incidence of diabetes was found to be 
1.61 times higher in evacuees than in non-evacu-
ees. Compared to non-evacuees, the proportions 
of those with obesity, dyslipidemia, weight gain 
of 10 kg or more since the age of 20, weight 
change of 3 kg or more within one year, and/or 
habitual smoking were found to be significantly 
higher among evacuees.19)

Analysis-3: Impact of post-disaster evacuation on 
the incidence of obesity, hypertension, dyslipid-
emia, and diabetes (hazard ratio) (Figure 63)

The analysis showed that post-disaster evac-
uation was a risk factor for the incidence of obe-
sity, hypertension, dyslipidemia, and diabetes. 4)

Analysis-4: Relationship between post-disaster 
evacuation and the development of metabolic 
syndrome
Analysis of health check items related to meta-
bolic syndrome showed that the incidence of 

3. Comprehensive Health Check (CHC)

Table 17. Incidence of diabetes after the earthquake

 

Satoh H, et al. J Diabetes Res, 2015.

Table 17. Incidence of diabetes after the earthquake

Figure 62. Incidence of diabetes found in the 4-year follow-up survey after the earthquake

40-74歳で2011年の

健診を受けた人

N = 21,354

N = 18,353 N = 16,364
調査対象

（ベースライン）

N = 13,487

2012-2014年の

健診データなし

N = 3,001

2011年の健診時

糖尿病と診断

N = 1,989 (10.8%)

データ不足など

N = 2,877

612人（4,54%)が糖尿病を発症

避難者 23.2/1000人年

非避難者 14.4/1000人年

Satoh H, Diabetes & Metabolism, 2017.

Those aged 40-74 with 
2011 health check 

results
N = 21,354

N = 18,353 N = 16,364

Those to be 
followed up
(Baseline)
N = 13,487

Those without 2012-14 
health check results

N = 3,001

Those diagnosed as 
diabetes in 2011

N = 1,989 (10.8%)

Those without 
sufficient data

N = 2,877

Onset of diabetes in 612 
residents (4.54%)

Evacuees:    
23.2/1000 person-year

Non-evacuees 
14.4/1000 person-year

Satoh H, et al. Diabetes Metab, 2017.

Figure 62. Incidence of diabetes found in the 4-year follow-up survey after the earthquake
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metabolic syndrome after the earthquake was 
significantly higher among evacuees than among 
non-evacuees in both males and females, and that 
BMI, waist circumference, serum triglycerides, 
and fasting plasma glucose levels were also 
higher among evacuees after the earthquake. 5)

K) �Renal function (serum creatinine, eGFR, uric 
acid)

a Results
The proportion of males aged 40 to 64 with 
serum creatinine of 1.15 mg/dL or higher showed 
an increasing trend from FY2011 to FY2018. In 
the age group of 65 and above, the proportion 
increased in FY2014, decreased in FY2015, and 
increased again in FY2018 (Figure 64).

The proportion of females aged 65 and above 
with serum creatinine of 0.95 mg/dL or higher 
showed an increasing trend from FY2011 to 
FY2018 (Figure 65).

The proportion of those with an estimated 
glomerular filtration rate (eGFR) of less than 60 
mL/min/1.73 m2 showed an increasing trend in 
all age groups (Figure 66).
(Serum creatinine of 1.15 mg/dL or higher for 
males and 0.95 mg/dL or higher for females is a 
value of concern based on criteria used in group 
and individual health checks; eGFR of less than 
60 mL/min/1.73 m2 is a value of concern based 
on criteria used in group and individual health 
checks.)

Part 2  Survey Results

Figure 63. Impact of evacuation on the incidence of obesity, hypertension, dyslipidemia, and diabetes

Ohira T, et al. Asia Pac J Public Health, 2017

Relative Risk

*Analysis for diabetes was conducted with both males and females combined.

Figure 63. Impact of evacuation on the incidence of obe-
sity, hypertension, dyslipidemia, and diabetes

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.4 0.4 0.6 0.5 0.4 1.1 0.9 0.8
40-64 2.4 2.7 2.4 3.1 3.2 3.4 3.4 3.9

65- 7.6 8.3 9.0 9.9 9.0 9.7 10.8 10.4

Figure 64. Changes in the proportion of those with serum creatinine of 1.15 mg/dL or higher
(males)
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Figure 64. Changes in the proportion of those with serum 
creatinine of 1.15 mg/dL or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.4 0.4 0.6 0.5 0.4 1.1 0.9 0.8
40-64 2.4 2.7 2.4 3.1 3.2 3.4 3.4 3.9

65- 7.6 8.3 9.0 9.9 9.0 9.7 10.8 10.4

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.2 0.1 0.1 0.1 0.1 0.0 0.2 0.1
40-64 0.8 0.8 0.9 0.9 1.0 1.0 1.1 0.9

65- 4.4 4.5 5.1 5.0 5.1 5.0 5.4 5.3

Figure 65. Changes in the proportion of those with serum creatinine of 0.95 mg/dL or higher
(females)
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Figure 65. Changes in the proportion of those with serum 
creatinine of 0.95 mg/dL or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.2 0.1 0.1 0.1 0.1 0.0 0.2 0.1
40-64 0.8 0.8 0.9 0.9 1.0 1.0 1.1 0.9

65- 4.4 4.5 5.1 5.0 5.1 5.0 5.4 5.3

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.2 0.3 0.3 0.4 0.3 0.5 0.6 0.5
40-64 6.5 8.4 8.8 9.6 9.9 10.3 11.1 11.8

65- 28.5 30.5 32.3 33.7 32.7 33.1 35.0 35.5

Figure 66. Changes in the proportion of those with eGFR less than 60mL/min/1.73m2 (overall)
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Figure 66. Changes in the proportion of those with eGFR 
less than 60 mL/min/1.73 m2 (overall)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.2 0.3 0.3 0.4 0.3 0.5 0.6 0.5
40-64 6.5 8.4 8.8 9.6 9.9 10.3 11.1 11.8

65- 28.5 30.5 32.3 33.7 32.7 33.1 35.0 35.5



113

Chapter 2
Fukushim

a H
ealth M

anagem
ent Survey (FH

M
S)

b Analyses
Analysis-1: Prevalence of renal dysfunction among 
evacuees and non-evacuees after the earthquake
We analyzed the prevalence of chronic kidney 
disease (CKD) after the earthquake among evacu-
ees and non-evacuees. A total of 27,088 residents 
aged 40 and above who lived in the 13 municipal-
ities before the earthquake and who underwent 
specific health checks were selected for fol-
low-up. Evacuees and non-evacuees were strati-
fied according to estimated eGFR and the degree 
of proteinuria. The results of this analysis showed 
that the prevalence of CKD with eGFR less than 
60 mL/min/1.73m2 and CKD with proteinuria 
was 21.59% and 1.85%, respectively. CKD sever-
ity classification showed no significant difference 
between evacuees and non-evacuees. The preva-
lence of diabetes, hypertension, and dyslipidemia 
according to CKD severity was significantly 
higher in the high-risk group than in the low-risk 
group. Furthermore, diabetes and dyslipidemia 
showed a significantly higher prevalence in evac-
uees than in non-evacuees only in the low-risk 
group. However, multivariate logistic regression 
analysis did not show a significant association 
between evacuation and CKD prevalence.20)

Analysis-2: Risk factors for the development of 
chronic kidney disease after the earthquake (Table 
18)
CKD was defined as eGFR less than 60 mL/
min/1.73 m2 or proteinuria 1+ or more. Resi-

dents aged 40 to 74 who had lived in the 13 
municipalities which are close to Fukushima 
Daiichi since before the nuclear accident and who 
did not have CKD in general health checks in 
2011 (9,780 non-evacuees and 4,712 evacuees) 
were followed up. The incidence of CKD was 
investigated using the data of regular health 
checks conducted annually from 2012 to 2014. 
The association between evacuation and the inci-
dence of CKD was analyzed using the Cox propor-
tional hazards model.

At the start of the follow-up, the average age 
of the participants was 65, of whom 46.7% were 
males; their mean eGFR was 75.7 mL/
min/1.73m2. The incidence of CKD during the fol-
low-up period (2.46 years on average) was higher 
in evacuees, at 100.2/1,000 person-years com-
pared to 80.8/1,000 person-years in non-evacu-
ees. In addition, Cox proportional hazards 
analysis showed that evacuation was an indepen-
dent risk factor for the development of CKD even 
after adjustment for age, eGFR, sex, obesity, 
hypertension, diabetes, dyslipidemia, and smok-
ing status at the start of the survey (HR: 1.45; 
95% CI: 1.35-1.57). Furthermore, when CKD was 
analyzed separately for low eGFR and positive 
urinary protein, evacuation was a significant risk 
factor for low eGFR (HR: 1.48; 95% CI: 1.37-1.60) 
but not for positive urinary protein (HR: 1.21; 
95% CI: 0.93-1.56).21)

HR=hazard ratio          CI=confidence interval

3. Comprehensive Health Check (CHC)

Table 18. Hazard ratios of factors associated with low eGFR and positive urinary protein

Hayashi Y, et al. Clin Exp Nephrol, 2017

Table 18. Hazard ratios of factors associated with low eGFR and positive urinary protein



114

L) Hyperuricemia
a Results
The proportion of males with uric acid levels of 
7.1 mg/dL or higher showed an increasing trend 
in all age groups from FY2011 to FY2018. There 
was also a slight increase in the proportion of 
females with uric acid levels of 7.1 mg/dL or 
higher among those aged 40 and above from 
FY2011 to FY2018 (Figures 67 and 68).

The proportion of males with uric acid levels 
of 7.9 mg/dL or higher showed an increasing 
trend from FY2011 to FY2018 in the age group of 
16 to 64 (Figure 69).

The proportion of females with uric acid lev-

els of 5.6 mg/dL or higher showed an increasing 
trend from FY2011 to FY2018 in all age groups 
(Figure 70).
(Uric acid of 7.1 mg/dL is a threshold in the 
"Guidelines for the management of hyperurice-
mia and gout" by the Japanese Society of Gout 
and Uric & Nucleic Acids. Uric acid of 7.9 mg/dL 
or higher for males and 5.6 mg/dL or higher for 
females are the upper limits of the reference 
interval by the Japanese Committee for Clinical 
Laboratory Standards.)

Part 2  Survey Results

Figure 67. Changes in the proportion of those with uric 
acid of 7.1 mg/dL or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 18.5 20.3 21.8 22.0 20.9 22.6 23.8 24.2
40-64 18.1 20.9 19.7 20.3 20.9 21.2 21.2 22.9

65- 14.4 16.0 16.3 16.1 16.4 16.3 15.7 16.9

Figure 67. Changes in the proportion of those with uric acid of 7.1 mg/dL or higher (males)
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Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 18.5 20.3 21.8 22.0 20.9 22.6 23.8 24.2
40-64 18.1 20.9 19.7 20.3 20.9 21.2 21.2 22.9

65- 14.4 16.0 16.3 16.1 16.4 16.3 15.7 16.9

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 7.2 7.6 9.1 8.6 9.3 9.4 9.8 9.4
40-64 7.0 8.2 7.3 7.7 7.7 8.3 8.6 9.1

65- 5.4 6.8 5.8 6.1 5.6 5.7 5.4 5.8

Figure 69. Changse in the proportion of those with uric acid of 7.9 mg/dL or higher (males)
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Figure 69. Changse in the proportion of those with uric 
acid of 7.9 mg/dL or higher (males)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 7.2 7.6 9.1 8.6 9.3 9.4 9.8 9.4
40-64 7.0 8.2 7.3 7.7 7.7 8.3 8.6 9.1

65- 5.4 6.8 5.8 6.1 5.6 5.7 5.4 5.8

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.7 0.7 1.0 1.0 1.3 1.2 1.1 0.9
40-64 1.1 1.5 1.4 1.6 1.8 1.9 1.7 2.0

65- 2.1 2.6 3.0 3.0 3.1 2.9 3.2 3.2

Figure 68. Changes in the proportion of those with uric acid of 7.1 mg/dL or higher (females)
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Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 0.7 0.7 1.0 1.0 1.3 1.2 1.1 0.9
40-64 1.1 1.5 1.4 1.6 1.8 1.9 1.7 2.0

65- 2.1 2.6 3.0 3.0 3.1 2.9 3.2 3.2

Figure 68. Changes in the proportion of those with uric 
acid of 7.1 mg/dL or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 7.5 8.3 9.3 9.4 9.8 9.7 11.2 11.7
40-64 11.3 14.1 14.6 15.1 16.1 16.5 16.8 17.9

65- 17.0 17.7 19.8 20.0 21.2 20.9 21.6 22.6

Figure 70. Changes in the proportion of those with uric acid of 5.6 mg/dL or higher (females)
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Figure 70. Changes in the proportion of those with uric 
acid of 5.6 mg/dL or higher (females)

Age FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018
16-39 7.5 8.3 9.3 9.4 9.8 9.7 11.2 11.7
40-64 11.3 14.1 14.6 15.1 16.1 16.5 16.8 17.9

65- 17.0 17.7 19.8 20.0 21.2 20.9 21.6 22.6
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(2) �Comparison of the 13 municipalities cov-
ered by CHC with 3 municipalities in the 
Aizu Area

A) Purpose and Overview
In the past surveys, it was found that there was a 
strong tendency for a large increase in life-
style-related diseases such as obesity, hyperten-
sion, dyslipidemia, and diabetic propensity 
among residents in the evacuation zone from 
before to after the earthquake. It is necessary to 
examine how these changes have evolved after 
the earthquake. It is also necessary to clarify 
whether the changes are specific to residents in 
the evacuation zone or whether similar trends 
are seen in other areas of Fukushima Prefecture. 
Therefore, we examined the changes in life-
style-related diseases after the disaster using 
data from health checks conducted elsewhere in 
Fukushima Prefecture, namely, the Aizu Area, 
thought to be less affected by the disaster. The 
results show that in the evacuation zone, the 
number of obese residents did not decrease even 
four years after the earthquake, and the number 
of residents with diabetic propensity increased. 
On the other hand, the proportion of residents 
with liver dysfunction decreased, and blood pres-
sure and LDL cholesterol levels improved as the 
number of people receiving treatment increased.

2) Analyses of CHC results

(1) �Prevalence of atrial fibrillation (AF) in the 
evacuation zone before and after the 
earthquake, and associated factors 
(Tables 19 and 20)

Of the 26,163 residents (11,628 males and 14,535 
females) aged 40 to 90 who underwent health 
checks including 12-lead ECG between 2008 and 
2010 in the 12 municipalities designated as evac-
uation zones, 12,410 of them (47%) underwent 
follow-up health checks between June 2011 and 
March 2013 (5,704 males and 6,706 females, 
mean follow-up period of 1.4 years) and were 
selected for follow-up.

The prevalence of AF increased in the post-di-
saster period compared to the pre-disaster 
period (pre-disaster: 1.9%, post-disaster: 2.4%, 
p<0.001).

The incidence of new AF after the earthquake 
was 4.5/1,000 person-years. Heavy drinking 
(alcohol 44 g/day or more) and obesity were 
associated with AF with multivariate-adjusted 
hazard ratios of 3.07 (1.55-6.08) and 1.87 (1.19-
2.94), respectively.22) 

3. Comprehensive Health Check (CHC)

Table 19. Change in the prevalence of atrial fibrillation in evacuation zone residents after the earthquake 

Suzuki H, et al. Int J Cardiol, 2015

Table 19. Change in the prevalence of atrial fibrillation in evacuation zone residents after the earthquake

Table 20. Risk factors for the development of atrial fibrillation

Suzuki H, et al. Int J Cardiol, 2015

Table 20. Risk factors for the development of atrial fibrillation
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hyperuricemia, and frequency of medication or 
other treatment).

・�SAS version 9.4 (SAS Institute, Inc., Cary, NC, 
USA) was used for analysis. Significant differ-
ence tests were two-tailed, and significance 
was determined at a level of less than 5% 
(p<0.05).

・�The numbers in the graphs are rounded, so 
their total may not be exactly 100%.

D) BMI (kg/m2) (Figure 71)
The proportion of residents who are thin (BMI 
less than 18.5) has significantly increased in all 
three areas compared to immediately after the 
earthquake.

Among the three areas, the largest increase 
was observed in the partially evacuated munici-
palities.

The proportion of those with obesity (BMI 
over 25.0) significantly decreased in the Aizu 
Area and the partially evacuated municipalities 
compared to immediately after the earthquake, 
while it significantly increased in the entirely 
evacuated municipalities.

B) Covered areas and covered population
・�Partially evacuated municipalities: Mina-

misoma City, Tamura City, Kawamata Town, 
Date City

・�Entirely evacuated municipalities: Hirono 
Town, Naraha Town, Tomioka Town, Kawauchi 
Village, Okuma Town, Futaba Town, Namie 
Town, Katsurao Village, Iitate Village

・�Aizu Area: Kitakata City, Minami-Aizu Town, 
Tadami Town

・�Covered population: Residents who had re-
ceived health checks (i.e., a specific health 
check, health check for citizens aged 75 and 
above, or CHC) at least once from FY2011 to 
FY2012 in the above three areas were selected 
for analysis. For those who underwent health 
checks two or more times during the above pe-
riod, the results of the health check conducted 
in the fiscal year closest to the earthquake 
were used as the baseline, and were compared 
with the data from the health checks conduct-
ed from FY2014 to FY2015. For those who un-
derwent health checks more than once from 
FY2014 to FY2015, the results of the health 
check conducted in the fiscal year farthest from 
the earthquake were used for the analysis.

Table 21 shows the number of covered resi-
dents, average age, and average follow-up period 
in the above three areas.

C) Analysis method
・�For continuous variables (body mass index, 

blood pressure, HbA1c, and cholesterol levels), 
we used the paired t-test, and the McNemar 
test was used to test for significant differences 
in proportions (frequencies of obesity, thin-
ness, hypertension, diabetic propensity, dyslip-
idemia, liver dysfunction, low eGFR, and 

Part 2  Survey Results

3,506
67.4

Table 21. Number of residents included for tabulation, their average age, and average follow-up period in the three areas

Document No. 4-6 for the 37th Oversight Committee meeting

Entirely evacuated
municipalities

10,768 4,652 6,116
3.5 years

63.9 64.8 63.2

Partially evacuated
municipalities

21,744 9,431 12,313
3.4 years

64.4 65.4 63.5

Aizu Area
 (3 municipalities)

6,216 2,710
3.6 years

67.5 67.6

Total Males Females Follow-up
periodAverage age Average age Average age

Table 21. Number of residents included for tabulation, their average age, and average follow-up period in the three areas
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E) Hypertension
The proportion of those with hypertension (sys-
tolic blood pressure of 140 mmHg or higher, dia-
stolic blood pressure of 90 mmHg or higher, or 
taking antihypertensive medication) increased 
significantly in all three areas compared to imme-
diately after the earthquake.

The proportion of those with untreated 
hypertension decreased in all three areas, with 
the smallest decrease in the entirely evacuated 
municipalities (Figure 72).

The mean systolic blood pressure decreased 
significantly in all three areas compared to imme-
diately after the earthquake. The largest decrease 
among the three areas was observed in the par-
tially evacuated municipalities. 

The mean diastolic blood pressure also 
decreased significantly in all three areas, but the 
largest decrease was observed in the partially 
evacuated municipalities (Figure 73).

F) Diabetes
The proportion of individuals with diabetic pro-
pensity (fasting plasma glucose of 126 mg/dL or 
more, or blood glucose of 200 mg/dL or more at 
any time, or HbA1c of 6.5% or more, or under 
treatment with hypoglycemic agents, etc.) 
increased significantly in all three areas com-
pared to immediately after the earthquake. 
Among the three areas, the proportion increased 
most in the entirely evacuated municipalities.

The proportion of those with untreated dia-
betes increased in the Aizu Area and the partially 
evacuated municipalities, but did not change in 
the entirely evacuated municipalities (Figure 74).

The mean value of HbA1c, an indicator of 
blood glucose control, increased significantly in 
all three areas compared to immediately after the 
earthquake.

The amount of change was about the same in 
all three areas (Figure 75).

3. Comprehensive Health Check (CHC)

Figure 72. Changes in the proportions of those untreated and being treated for
hypertension
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Figure 72. Changes in the proportions of those untreated 
and being treated for hypertension

Figure 73. Change in the mean values of systolic and diastolic blood pressures
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Figure 73. Change in the mean values of systolic and diastolic blood pressures
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entirely evacuated municipalities.
The mean value of LDL cholesterol increased 

significantly in the Aizu Area compared to imme-
diately after the earthquake, but decreased sig-
nificantly in all 13 municipalities (partially and 
entirely evacuated municipalities). The decrease 
was the largest in the entirely evacuated munici-
palities (Figure 77).

G) Dyslipidemia (Figure 76)
The proportion of those with dyslipidemia (HDL 
cholesterol less than 40 mg/dL, or LDL choles-
terol of 140 mg/dL or more, or fasting tri-
glycerides of 150 mg/dL or more, or under 
treatment for dyslipidemia) increased signifi-
cantly in all three areas compared to immediately 
after the earthquake. Among the three areas, the 
proportion was largest in the entirely evacuated 
municipalities, and the rate of increase was great-
est in the Aizu Area.

The proportion of those with untreated dys-
lipidemia decreased in all three areas, and the 
largest decrease was seen in the entirely evacu-
ated municipalities.

The mean value of HDL cholesterol increased 
significantly in the Aizu Area and the entirely 
evacuated municipalities, but did not change sig-
nificantly in the partially evacuated municipali-
ties. The lowest mean values were found in the 

Part 2  Survey Results

Figure 74. Change in the proportion of those untreated and being treated for diabetes
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Figure 74. Change in the proportion of those untreated 
and being treated for diabetes
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Figure 75. Change in the mean value of HbA1c
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Figure 76. Change in the proportion of those untreated and being treated for
dyslipidemia
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Figure 76. Change in the proportion of those untreated 
and being treated for dyslipidemia
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H) Liver dysfunction (Figure 78)
The proportion of those with liver dysfunction 
indicators (AST 31U/L or higher, or ALT 31 U/L 
or higher, or γ-GT 51U/L or higher) did not 
change significantly in the Aizu Area compared to 
immediately after the earthquake, but all 13 
municipalities (partially and entirely evacuated 
municipalities) showed a significant decrease. 
The proportion of those with liver dysfunction 
indicators was highest in the entirely evacuated 
municipalities, but the decrease was the largest 
in the partially evacuated municipalities.

I) Renal dysfunction (low eGFR) (Figure 79)
The proportion of those with low eGFR (less than 
60mL/min/1.73m2) increased significantly in all 
three areas compared to immediately after the 
earthquake. The Aizu Area had the highest pro-
portion of those with low eGFR.

J) Hyperuricemia (Figure 80)
The proportion of those with hyperuricemia (uric 
acid 7.1 mg/dL or higher) increased significantly 
in the Aizu Area and the entirely evacuated 
municipalities compared to immediately after 
the earthquake, but there was no significant 
change in the partially evacuated municipalities. 
The proportion of those with hyperuricemia was 
highest in the entirely evacuated municipalities, 
and the rate of increase was greatest in the Aizu 
Area.

K) Summary of results
As a result of examining the changes of life-
style-related diseases after the disaster, using as 
a reference health check data from the Aizu Area 
(considered to be less affected by the disaster), it 
was found that the proportion of those with obe-
sity did not decrease even four years after the 
disaster in the entirely evacuated municipalities, 
and the increase of diabetic propensity was also 
greater than in the other two areas.

Although the proportion of those with hyper-
tension increased in all three areas, the propor-
tion of those with treated hypertension also 
increased, and as a result, the mean values of sys-
tolic and diastolic blood pressure tended to 
decrease in all three areas.

The proportion of those with dyslipidemia 
also increased in all three areas, but as a result of 
the increase in the proportion of those treated for 
dyslipidemia, there was a downward trend in 
LDL cholesterol levels in both partially and 
entirely evacuated municipalities.

3. Comprehensive Health Check (CHC)

Figure 79. Change in the proportion of those with low eGFR (mL/min/1.73m2)
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Figure 79. Change in the proportion of those with low 
eGFR (mL/min/1.73m2)

Figure 78. Change in the proportion of those with liver dysfunction

67.9

67.0

75.3

72.9

72.7

72.7

32.1

33.0

24.7

27.2

27.4

27.3

0% 20% 40% 60% 80% 100%

FY2014
-2015

FY2011
-2012

FY2014
-2015

FY2011
-2012

FY2014
-2015

FY2011
-2012

En
tir

ely
 ev

ac
ua

te
d

m
un

ici
pa

lit
ies

Pa
rti

all
y e

va
cu

at
ed

m
un

ici
pa

lit
ies

Ai
zu

 A
re

a
(3

 m
un

ici
pa

lit
ies

)
No abnormal liver function Abnormal liver function

Figure 78. Change in the proportion of those with liver 
dysfunction Figure 80. Change in the proportion of those with hyperuricemia
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Figure 80. Change in the proportion of those with hyper-
uricemia
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The proportion of those with liver dysfunc-
tion indicators showed a decreasing trend in the 
partially and entirely evacuated municipalities.

The proportion of those with renal dysfunc-
tion (low eGFR) and hyperuricemia showed an 
increasing trend in all three areas.

From the above results, it can be seen that 
there is a tendency toward improvement of blood 
pressure and LDL cholesterol levels in partially 
and entirely evacuated municipalities due to an 
increase in those being treated. However, the risk 
of developing cardiovascular diseases continues 
to be high, and it is considered necessary to con-
tinue disease prevention and health promotion 
activities such as obesity control.

4. �Publication of results and 
support/feedback

1) Individual result report

The results of the Comprehensive Health Check 
(CHC) are mailed to each participant. In addition, 
face-to-face explanation of the results is offered 
to those aged 15 and under and their parents/
guardians at the health check facilities where 
they received health checks (Figures 81 to 83).

Part 2  Survey Results

Figure 81. Report of the results of group and individual 
health check results
(Explanation of health check items, FY2019)
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2) �Leaflet on the overall results of CHC

Since FY2017, a leaflet summarizing the findings 
from the CHC has been prepared and enclosed in 
the health check invitations for those aged 16 and 
above (Figures 84 to 86).

3. Comprehensive Health Check (CHC)

Figure 82. 
Report of the results of group and 
individual health checks (results 
report, examination data, 2019)

Figure 83.
Report of pediatric health check re-
sults (results report, 2019)

Figure 84. Leaflet (Lifestyle-Related Diseases, FY2017)
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In the FY2019 leaflet, we introduced the cur-
rent status of metabolic syndrome in Fukushima 
Prefecture, what we learned from the Fukushima 
Health Management Survey, what the problems 
are, and what we should pay attention to in our 
daily lives, citing specific examples, intending to 
help people understand the importance of having 
regular health checks.

Part 2  Survey Results

Figure 85. Leaflet (Diabetes, FY2018)

Figure 86. Leaflet (Metabolic Syndrome, FY2019) pp.1 - 3
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3) �Analysis reports on CHC results

We prepare analysis reports on the results of the 
CHC in accordance with requests from participat-
ing municipalities, and share information with 
those municipalities.

We also explain the content of these reports 
at periodic briefing sessions with the 13 munici-
palities, and opinions are exchanged with health 
service personnel of each municipality.

In addition, the results of the CHC are dis-
seminated directly to the residents of participat-
ing municipalities as health seminars by medical 
doctors and other experts at events held by the 
municipalities (Figure 87).

4) Health seminars

(1) Purpose
In order to deepen residents' understanding of 
the importance of receiving health checks every 
year and to support them to continue receiving 
health checks, seminars are held at events such 
as health check results reporting meetings and 
health classes organized by municipalities.

(2) Number of health seminars implemented
・FY2016: 11 times
・FY2017: 42 times
・FY2018: 26 times
・FY2019: 38 times

(3) Contents
In health seminars, medical doctors give health 
lectures to residents of the participating munici-

Figure 87. Health seminar (Health lecture by a doctor)

palities, presenting results of the CHC and analy-
ses, and specialists offer individual consultations 
and blood pressure and blood glucose measure-
ments (Figures 88 to 90).
・�Examples of events organized by municipalities

Health check results reporting meetings
Health promotion lectures for citizens
Health improvement classes

・Contents
Health lecture by medical doctors
Face-to-face explanation and consultation on 
health check results by experts (nurses, public 
health nurses, nutritionists, etc.)
Health exercises by physical therapists
Blood pressure and blood glucose measurement
Matters related to mental health
Display of panels summarizing the results of 
the CHC, etc.

・Examples of themes for health lectures
Tips for extending one's healthy life span
What can be seen from health check results
Hypertension and diabetes
Diabetes prevention

3. Comprehensive Health Check (CHC)

Figure 89. Health seminar (Blood glucose measurement)

Figure 88. Health seminar (Individual consultation by ex-
perts)
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5) �Efforts to improve par-
ticipation rates

(1) Publicity
We request that municipal and 
prefectural governments run no-
tices of health checks in their pub-
lic relations magazines.

In addition, posters and flyers 
are prepared and displayed at 
medical and other health check fa-
cilities to encourage people to un-
dergo health checks (Figure 91).

(2) Preparation of pamphlets
We prepared a pamphlet entitled 
"Health Check is Your Body's Re-
port Card," which summarizes how 
to read health check results, ex-
plains diseases and preventive 
methods, and emphasizes the ne-
cessity of health checks (Figure 
92).

The pamphlet is also posted 
on the website of the Radiation 
Medical Science Center for the 
Fukushima Health Management 
Survey.

Part 2  Survey Results

図_小児ポスターFigure 91. Poster for the pediatric health checks (FY2019)

図_健診パンフレット (2)

図_健診パンフレット判定図_健診パンフレット判定

図_健診パンフレット

Figure 92. Comprehensive Health 
Check pamphlet (Table of contents)

Figure 92. Comprehensive Health Check pamphlet (pp. 6-7 "How to read the 
health check results")

Figure 92. Comprehensive Health 
Check pamphlet (cover)

Figure 90. Health seminar (Health exercises)
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(3) Use of the Fukushima Kenmin App
Leaflets and flyers are enclosed with the health 
check invitations, and points for the Fukushima 
Kenmin App are awarded (100 points with an 
invitation, 200 points with a result report) (Fig-
ure 93).

(4) Securing venues for group health checks
Efforts were made to secure convenient venues 
for health check eligible residents.

(5) Sending reminders
During the period of health checks, we sent out 
reminders to those who had not yet participated.

5. Summary

1) Summary of CHC results

(1) �Summary of pediatric health check results 
(for residents aged 15 and under)

Analysis of the health check results suggested 
that there were children with obesity, dyslipid-
emia, hyperuricemia, liver dysfunction, hyper-

図_健民アプリ
Figure 93. Leaflet on Fukushima Kenmin App (p. 4, 
FY2019)

tension, and glucose intolerance among residents 
aged 15 and under in the designated evacuation 
zone.1)

In addition, obesity and dyslipidemia were 
detected in pediatric health checks immediately 
after the earthquake. Although obesity improved 
during follow-ups, the improvement of dyslipid-
emia was delayed, suggesting the need for con-
tinued health checks.

(2) �Summary of CHC results (for residents 
aged 16 and above)

It was suggested that the number of residents 
aged 16 and above in the designated evacuation 
zone with obesity, dyslipidemia, hyperuricemia, 
liver dysfunction, hypertension, glucose intoler-
ance, and renal dysfunction increased with 
increasing age.4), 23)

2) The significance of CHC

(1) �Expanding opportunities for health checks
The CHC has provided opportunities for health 
checks in the aftermath of the disaster, which 
enables us to contribute to the monitoring of 
health status in the face of major changes in the 
living environment.

It has also provided opportunities for young 
people aged 16 to 39, who have few opportuni-
ties to receive health checks under existing sys-
tems.

(2) Close cooperation with municipalities
If the results of group or individual health checks 
showed values that correspond to the "urgent 
contact required" category, we promptly con-

3. Comprehensive Health Check (CHC)

Figure 94. Health seminar (Lecture by a medical doctor)
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tacted these residents directly, advising them to 
see a doctor. In addition, we also shared informa-
tion regarding these residents with the public 
health nurses of their municipalities.

In addition, we cooperated with health check 
result reporting meetings and health events by 
holding health seminars in conjunction with 
health-related events held by municipalities (Fig-
ure 94).

(3) �Effects of post-disaster evacuation on the 
body were examined

By monitoring the health status of residents in 
the designated evacuation zone, the CHC has cor-
related decreases in physical activity and changes 
in dietary habits due to evacuation with increases 
in weight and obesity, and has shown that some 
medical conditions are related to evacuation life.

(4) �Feedback on CHC results had positive 
effects

By proactively feeding back the CHC results to the 
community, the treatment rate increased, leading 
to improvements in blood pressure and LDL cho-
lesterol levels (Figure 95).

(5) �Proposals for improvement based on the 
CHC results, etc.

We have analyzed relationships between lifestyle 
habits, mental health conditions and lifestyle-re-
lated diseases, identified disease associations, 
and made concrete proposals to municipalities 
and local residents for improvement, emphasiz-
ing the importance of physical exercise, nutri-
tional management, mental health care, and 
promotion of social engagement (Figure 96).

Figure 95. Follow-up session on health check results 
(Mini lecture by a medical doctor)

Figure 96. Health seminar (Exercise guidance, step test)

Notes and sources
1)    �Kawasaki Y, Hosoya M, Yasumura S, et al. The 
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