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Abstract : Aim : To assist in the long-term health management of residents and evaluate health 
impacts after the Tokyo Electric Power Company’s Fukushima Daiichi Nuclear Power Plant accident 
in Fukushima Prefecture, the Fukushima prefectural government decided to conduct the Fukushima 
Health Management Survey.  This report describes the results for residents aged 16 years or older 
who received the health check examinations and evaluates the data obtained from 2011 and 2012.
Methods : The target group consisted of residents aged 16 years or older who had lived in the 
evacuation zone.  The health check examinations were performed on receipt of an application for a 
health check examination from any of the residents.  The examinations, including measurements of 
height, weight, abdominal circumference/body mass index (BMI), blood pressure, biochemical labo-
ratory findings, and peripheral blood findings, were performed as required.
Results : 1) A total of 56,399 (30.9%) and 47,009 (25.4%) residents aged 16 years or older received 
health checks in 2011 and 2012, respectively.  2) In both years, a number of male and female resi-
dents in the 16-39 year age group were found to suffer obesity, hyperlipidemia, hyperuricemia, or 
liver dysfunction, and the prevalence of obesity and hyperlipidemia among residents increased with 
age.  Furthermore, the proportion of residents with hypertension, glucose metabolic abnormalities 
or renal dysfunction was higher in those aged 40 years or older.  3) The frequencies of obesity, hy-
pertension and hyperlipidemia among residents in 2012 were lower than those in 2011.  However, 
the prevalence of liver dysfunction, hyperuricemia, glucose metabolic abnormalities and renal dys-
function among residents was higher in 2012 than in 2011.
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Conclusions : These results suggested the number of residents who had lived in the evacuation 
zone with obesity, hyperlipidemia, hyperuricemia, liver dysfunction, hypertension, glucose metabolic 
abnormalities, or renal dysfunction increased with age in all age groups.  Therefore, we think that it 
is necessary to continue with health check examinations for these residents in order to ameliorate 
lifestyle-related disease.

Key words : health check, Fukushima Health Management Survey, The Great East Japan Earth-
quake, child, adult

In Fukushima Prefecture, 1,609 people were con-
firmed killed and 207 remain missing.  In addition, 
a later tsunami hit the Tokyo Electric Power Compa-
ny’s Fukushima Daiichi Nuclear Power Plant, caus-
ing a radiation hazard.  Due to the accident that oc-
curred at the Fukushima Daiichi Nuclear Power 
Plant, residents of all ages living in the evacuation 
zone-, a government-designated area around the 
nuclear power plant in Fukushima prefecture, were 
evacuated.

The Fukushima prefectural government decid-
ed to conduct what it called the Fukushima Health 
Management Survey to assist in the long-term 
health management of residents and to evaluate the 
health impacts of the accident.  The Radiation 
Medical Science Center for the Fukushima Health 
Management Survey was established in Fukushima 
Medical University to carry out the survey (Fig. 1).　
The ongoing basic survey was begun at the end of 

Introduction

The Pacific coast of the northern area of Japan 
was struck by the most destructive earthquake ever 
recorded in the history of Japan at 14 : 46 (Japan 
Standard Time) on March 11, 20111,2).  The epicen-
ter was in the Pacific Ocean approximately 130 kilo-
meters east of the Tohoku coastline, and the hypo-
center was at a depth of approximately 32 kilometers 
below sea level.  This earthquake had a magnitude 
of 9.0 on the Richter scale3).  It was the most pow-
erful earthquake ever known to have hit Japan, and 
one of the 5 most powerful earthquakes in the world 
since modern record-keeping began in 19004).  The 
large-scale tsunami that ensued consisted of a maxi-
mum tide level of 9.3 m and a maximum run-up 
height of 40.5 m, which were the highest levels ever 
recorded in Japan5).  A total of 15,886 people were 
killed and 2,620 were still missing as of May 9, 2014.　
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Fig. 1 

 

Fig. 1.  Framework of the Fukushima Health Management Survey.
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June, 2011 to estimate external exposure doses in 
Fukushima Prefecture at the time of the accident.　
In addition, we decided on the sequential implemen-
tation of detailed surveys of forced evacuees who 
had lived in the evacuation zone.

Many evacuees from the government-designat-
ed evacuation zone were forced to change their life-
style, exercise patterns, and other personal habits.　
Some could not receive adequate health checks, and 
some experienced anxiety regarding their health 
status.  The Comprehensive Health Check (CHC) 
attempted to review data regarding their health, as-
sess the incidence of various diseases, and improve 
their health status.  We investigated whether these 
factors had a significant effect on their health man-
agement.  This report describes and analyzes the 
basic data for residents aged 16 years or older who 
received the comprehensive health check.

Methods

The study was carried out under the auspices 
of the Committee for Human Experiments at the 
Fukushima Medical University School.  The target 
group and methods employed in the CHC were de-
scribed previously by Yasumura et al.6).  Briefly, the 
CHC was intended to provide health examinations 
for people of all ages who were officially registered 
residents of the government-designated evacuation 
zone at the time of the earthquake.

Target group

The target group consisted of residents who 
had lived in the government designated evacuation 
zone ;  i.e., Hironomachi, Naraha-machi, Tomioka-
machi, Kawamata-machi Kawauchi-mura, Okuma-
machi, Futaba-machi, Namie-machi, Kazurao-mura, 
Iitate-mura, Minami-soma City, Tamura City, Iitate-

mura, and the part of Date city specifically recom-
mended for evacuation.

The following items have been added to the 
Special Health Checkup performed as a part of the 
Municipal National Health Insurance system, which 
is performed for adults aged 40 years or older in the 
prefecture.  For people not participating in the Spe-
cial Health Checkup, the meeting places for CHCs 
have been held a total of 104 times at 29 locations 
since January 2012.  The meeting places for CHCs 
have also been held outside the prefecture, with the 
cooperation of the Japan Anti-Tuberculosis Associa-
tion, at 827 member institutions of the Japan Munici-
pal Hospital Association, the Japan National Health 
Insurance Clinics and Hospitals Association, the All-

Japan Federation of Social Insurance Associations, 
and the Japan Red Cross Society.

Evaluation items

In addition to assessing the effects of radiation, 
additional variables were specified according to age 
in order to assess health, prevent lifestyle-related 
diseases, and identify or treat diseases at an early 
stage (Table 2).  Residents were evaluated accord-
ing to items in the Specific Health Examination, 
which was based on the Assurance of Medical Care 
for Elderly People Act (Act No. 80, 1982).  The ex-
amination includes measurements of height, weight, 
abdominal circumference, body mass index (BMI), 
blood pressure, aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), γ-glutamyl trans-
peptidase (γ-GTP), triglyceride (TG), high-density 
lipoprotein-cholesterol (HDL-C), low-density lipo-
protein-cholesterol (LDL-C), hemoglobin A1c 
(HbA1c), fasting plasma glucose concentration, and 
urine testing (protein and sugar).  Additional items 
for assessment include red blood cell (RBC) count, 
hematocrit (Hct), hemoglobin (Hb), platelet count, 
white blood cell (WBC) count, serum creatinine (Cr), 
estimated glomerular filtration rate (eGFR), uric 
acid (UA), and urine testing for occult blood.

Definitions

BMI was defined as the weight in kilograms di-
vided by the square of the height in meters (kg/m2).　
Obesity was defined as a BMI of more than 25 in our 
report.  Hypertension was defined as a systolic 
blood pressure of more than 140 mmHg, or diastolic 
blood pressure of more than 90 mmHg.  Anemia 
was defined as a Hb level of less than 12 g/dl in 
males ; and less than 11g/dl in females, base on the 
recommendations of our Health Check Committee 
in the Radiation Medical Science Center for the Fu-
kushima Health Management Survey.  Liver dys-
function was defined as an AST of more than 31 U/l, 
ALT of more than 31 U/l or γ-GTP of more than 51 
U/l.  Renal dysfunction was defined as a serum cre-
atinine level of more than 1.35 mg/dl in males, and 
more than 1.15 mg/dl in females, or an eGFR value 
of less than 50 ml/min/1.73 m2, based on the recom-
mendations of our Health Check Committee.  Hy-
peruricemia was defined as a serum uric acid level 
of more than 8.0 mg/dl and hyperlipidemia was de-
fined as an LDL-C of more than 140 mmHg or as a 
TG of more than 150 mg/dl., while hyperglycemia 
was diagnosed on the basis of a blood glucose level 
of more than 110 mg/dl, again according the recom-
mendations of our Health Check Committee.
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Statistics

Data are expressed as the mean values.

Results

1)  Baseline characteristics of residents who had lived 
in the evacuation zone (Table 1)

In 2011, 56,399 (30.9%) of the residents 
(182,370) aged 16 years or older had received health 
checks, whereas 47,009 (25.4%) of those aged 16 
years or older received health checks in 2012.

2)  Obesity and blood pressure of residents who had 
lived in the evacuation zone (Table 3)

Among adolescents and adults examined in 
2011, the prevalence obesity in the male residents 
was 29.8% in the 16-39 year, 41.6% in the 40-64 
year, and 39.1% in the 65 years or above age group, 
and the prevalence in the female residents was 
17.2% in the 16-39 year, 28.4% in the 40-64 year, 

and 35.4% in the 65 years or above age group.  In 
2012, the prevalence of obesity in the male residents 
was about 30.7% in the 16-39 year, 40.3% in the 40-

64 year, and 36.5% in the 65 years or above age 
group, while in the female residents it was 17.1% in 
the 16-39 year, 29.3% in the 40-64 year, and 34.2% 
in the 65 years or above age groups.  The preva-
lence of obesity in the male residents aged 40 years 
or above in 2012 was lower than that in 2011, while 
the prevalence of obesity in the female residents 
aged 65 years or above in 2012 was lower than that 
in 2011.

With regard to blood pressure, in 2011, the 
prevalence of high systolic BP or high diastolic BP 
in the male residents was 5.8% and 6.6% in the 16-

39 year, 27.5% and 24.1% in the 40-64 year, and 
43.1% and 17.9% in the 65 years or above age 
groups, while in the female residents it was 1.6% 
and 1.7% in the 16-39 year, 19.1% and 12.2 % in the 
40-64 year, and 40.4% and 12.6% in the 65 years or 
above age groups, respectively.  In 2012, the preva-

Table 1.  The number of residents who had lived in the evacuation zone

Date City Tamura City Minamisoma 
City

Kawamata 
Machi Hirono Machi Naraha 

Machi
Tomioka 
Machi

16-39 years    743 10,348 17,890 3,748 1,545 2,034 4,650

40-64 years 1,092 14,376 24,225 5,412 1,903 2,799 5,475

65 years    936 11,722 18,354 4,954 1,283 2,040 3,392

Kawauchi 
Mura

Okuma 
Machi

Futaba 
Machi Namie Machi Katsurao 

Machi Iitate Machi

16-39 years    563 3,515 1,804 5,407 361 1,589

40-64 years 1,041 3,830 2,358 7,408 518 2,261

65 years 1,004 2,206 1,818 5,402 495 1,875
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Age, y Items

0- 6 Height, weight, blood count (RBC, Hct, HB, platelets, WBC, WBC count)

7-15
Height, weight, blood count (RBC, Hct, HB, platelets, WBC, WBC count)
If requested by patient: Blood chemistry (AST, ALT, γ-GTP, TG, HDL-C, LDL-C, 
HbA1c, FBG, S-Cr, eGFR, UA)

≧16

Height, weight abdominal circumference/BMI, BP
Blood count (RBC, Hct, HB, Platelet, WBC count)
Blood chemistry (AST, ALT, γ-GTP, TG, HDL-C, LDL-C, HbA1c, FBS, S-Cr, eGFR, UA)
Urinary testing (protein, sugar, blood)

Abbreviations: γ-GTP, γ-glutamyl transpeptidase; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration 
rate; FBG, fasting blood glucose; LDL-C, low-density lipoprotein-cholesterol; HbA1c, hemoglobin 
A1c; Hb, hemoglobin; Hct, hematocrit; HDL-C, high-density lipoprotein-cholesterol; RBC, red blood 
cells; S-Cr, serum creatinine; TG, triglyceride; UA, uric acid; WBC, white blood cells.  

 

Table 2 

 

Table 2.　Items included in the comprehensive health check



163THE BASIC DATA FOR THE COMPREHENSIVE HEALTH CHECK IN THE FUKUSHIMA HEALTH MANAGEMENT SURVEY

lence of high systolic BP or high diastolic BP in the 
male residents was 4.9% and 4.8% in the 16-39 year, 
21.6% and 18.5% in the 40-64 year, and 34.2% and 
12.5% in the 65 years or above age groups, while in 
the female residents it was 1.3% and 1.5% in the 16-

39 year, 14.9% and 9.6 % in the 40-64 year, and 
31.8% and 8.7% in the 65 years or above age groups, 
respectively.  In addition, the prevalence of hyper-
tension in both the male and female residents in 
2012 was lower than that in male and female resi-

dents in 2011 in all age groups.

3) Peripheral blood data of residents who had lived 
in the evacuation zone (Table 4, 5)

In 2011, the prevalence of anemia in the male 
residents was 0.3% in the 16-39 year, 0.8% in the 
40-64 year, and 3.1% in the 65 years or above age 
groups, while that in the female residents was 5.7% 
in the 16-39 year, 5.6% in the 40-64 year, and 2.7% 
in the 65 year or above age groups.  Similarly, the 

Table 3.　BMI and blood pressure of residents who had lived in the evacuation zone
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BMI  (male)

age n means ＜18 ≧25

16～39 5,963 23.5 4.7% 29.8%

40～64 9,560 24.6 1.1% 41.6%

65～ 7,498 24.2 1.8% 39.1%

BMI  (female)

age n means ＜18 ≧25

16～39 8,798 21.9 10.2% 17.2%

40～64 14,077 23.3 4.0% 28.4%

65～ 9,219 23.9 3.1% 35.4%

BMI (male)

age n means ＜18 ≧25

16～39 3,230 23.6 5.2% 30.7%

40～64 7,716 24.5 1.2% 40.3%

65～ 8,475 24.0 2.0% 36.4%

BMI  (female)

age n means ＜18 ≧25

16～39 5,248 21.9 11.1% 17.1%

40～64 11,835 23.4 4.1% 29.2%

65～ 10,157 23.8 3.4% 34.3%

Abdominal circumference (cm) (male)

age n means ≧85

16～39 867 82.2 37.3%

40～64 9,546 86.6 56.0%

65～ 4,649 86.5 58.2%

Abdominal circumference (cm) (female)

age n means ≧90

16～39 1,603 75.8 9.5%

40～64 14,055 81.9 19.5%

65～ 5,615 84.4 26.7%

Abdominal circumference (cm) (male)

age n means ≧85

16～39 732 81.4 36.3%

40～64 7,704 86.6 56.2%

65～ 5,415 86.2 56.4%

Abdominal circumference (cm) (female)

age n means ≧90

16～39 1,239 75.4 8.6%

40～64 11,802 82.3 20.8%

65～ 6,444 84.3 26.6%

Systolic BP (mmHg)     (male)

age n means ≧140

16～39 5,963 118.8 5.8%

40～64 9,559 130.8 27.5%

65～ 7,497 137.2 43.1%

Systolic BP (mmHg)       (female)

age n means ≧140

16～39 8,794 110.2 1.6%

40～64 14,074 125.7 19.1%

65～ 9,229 136.1 40.4%

Systolic BP (mmHg)     (male)

age n means ≧140

16～39 3,230 117.6 4.9%

40～64 7,716 128.2 21.5%

65～ 8,479 133.8 34.2%

Systolic BP (mmHg)       (female)

age n means ≧140

16～39 5,250 108.8 1.3%

40～64 11,835 123.2 14.9%

65～ 10,163 132.7 31.8%

Diastolic BP (mmHg)     (male)

age n means ≧90

16～39 5,963 72.3 6.6%

40～64 9,559 81.8 24.1%

65～ 7,497 79.7 17.9%

Diastolic BP (mmHg)       (female)

age n means ≧90

16～39 8,794 66.7 1.7%

40～64 14,074 76.8 12.2%

65～ 9,229 77.7 12.6%

Diastolic BP (mmHg)     (male)

age n means ≧90

16～39 3,230 70.7 4.8%

40～64 7,716 79.9 18.5%

65～ 8,479 77.4 12.5%

Diastolic BP (mmHg)       (female)

age n means ≧90

16～39 5,248 65.8 1.5%

40～64 11,835 75.0 9.6%

65～ 10,163 75.4 8.7%

2011 2012

【 BMI 】 【 Abdominal circumference 】A B

2011 2012

C 【 Systolic BP 】 【 Diastolic BP 】D

2011 20122011 2012

 

 

Table 3 

Table 4.　RBC counts, Hg, Hct, and platelet counts of residents who had lived in the evacuation zone

Platelet counts
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prevalence of anemia in the male residents in 2012 
was 0.2% in the 16-39 year, 0.9% in the 40-64 year, 
and 4.0% in the 65 years or above age group, while 
that in female residents was 6.1% in the 16-39 year, 
5.0% in the 40-64 year, and 3.7% in the 65 years or 
above age groups.  The prevalence of anemia in the 
male residents aged 65 years or above in 2012 was 
higher than that in 2011, and that in the female resi-
dents in the 16-39 year and in the 65 years or above 
age groups in 2012 was higher than the respective 
figures for 2011.  There were no differences in pe-

ripheral WBC counts, including neutrophils and lym-
phocytes, or platelet counts among age groups or 
between males and females in either 2011 or 2012.

4)  Biochemical laboratory findings for residents who 
had lived in the evacuation zone (Table 6-9)

With regard to lipid function, the prevalence of 
high LDL-C or high TG values in the male residents 
in 2011 was 21.0% and 19.0% in the 16-39 year, 
34.2% and 31.5% in the 40-64 year, and 24.6%, and 
23.1% in the 65 years or above age groups, and the 

Table 5.　WBC counts, including neutrophils counts, lymphocytes counts, basophils counts, monocyte counts, and 
eosinophils counts ; of residents who had lived in the evacuation zone
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Eosinophils counts (/μl)     (male)

age n means

16～39 5,962 201

40～64 9,559 190

65～ 7,495 179

Eosinophils counts (/μl)    (female)

age n means

16～39 8,784 158

40～64 14,084 139

65～ 9,224 133

Eosinophils counts (/μl)     (male)

age n means

16～39 3,219 210

40～64 7,687 188

65～ 8,435 174

Eosinophils counts (/μl)    (female)

age n means

16～39 5,236 162

40～64 11,786 139

65～ 10,112 131

Monocyte counts (/μl)  (male)

age n means

16～39 5,962 361

40～64 9,559 363

65～ 7,495 366

Monocyte counts (/μl)  (female)

age n means

16～39 8,784 322

40～64 14,084 289

65～ 9,224 301

Monocyte counts (/μl)  (male)

age n means

16～39 3,219 353

40～64 7,687 362

65～ 8,435 368

Monocyte counts (/μl)  (female)

age n means

16～39 5,236 314

40～64 11,786 289

65～ 10,112 303

Basophils counts (/μl)     (male)

age n means

16～39 5,962 31

40～64 9,559 32

65～ 7,495 29

Basophils counts (/μl)    (female)

age n means

16～39 8,784 28

40～64 14,084 28

65～ 9,224 27

Basophils counts (/μl)     (male)

age n means

16～39 3,219 40

40～64 7,687 43

65～ 8,435 41

Basophils counts (/μl)    (female)

age n means

16～39 5,236 37

40～64 11,786 37

65～ 10,112 36

WBC counts (103/μl)     (male)

age n means ≦2.9 ≦3.9 ≧9.6 ≧11.1

16～39 5,966 6.3 0.3% 4.6% 4.6% 1.6%

40～64 9,562 6.4 0.3% 4.0% 5.1% 1.8%

65～ 7,495 6.2 0.3% 4.8% 3.1% 1.1%

WBC counts (103/μl) (female)

age n means ≦2.9 ≦3.9 ≧9.6 ≧11.1

16～39 8,791 6.0 0.9% 7.6% 3.8% 1.3%

40～64 14,087 5.6 1.1% 11.1% 1.6% 0.5%

65～ 9,228 5.8 0.9% 8.5% 1.7% 0.5%

WBC counts (103/μl)     (male)

age n means ≦2.9 ≦3.9 ≧9.6 ≧11.1

16～39 3,230 6.1 0.4% 5.3% 4.1% 1.6%

40～64 7,717 6.2 0.3% 5.1% 4.3% 1.4%

65～ 8,476 6.0 0.5% 6.1% 2.4% 0.7%

WBC counts (103/μl) (female)

age n means ≦2.9 ≦3.9 ≧9.6 ≧11.1

16～39 5,250 5.9 0.9% 9.4% 3.4% 1.1%

40～64 11,834 5.5 1.3% 12.6% 1.5% 0.4%

65～ 10,161 5.5 1.0% 10.2% 1.2% 0.4%

Neutrophils counts (/μl)     (male)

age n means ≦500

16～39 5,962 3,428 －

40～64 9,559 3,494 0.0%

65～ 7,495 3,423 0.0%

Neutrophils counts (/μl)      (female)

age n means ≦500

16～39 8,784 3,490 －

40～64 14,084 3,085 0.0%

65～ 9,224 3,156 0.0%

Neutrophils counts (/μl)      (male)

age n means ≦500

16～39 3,219 3,397 －

40～64 7,687 3,467 －

65～ 8,435 3,360 －

Neutrophils counts (/μl)      (female)

age n means ≦500

16～39 5,236 3,461 －

40～64 11,786 3,048 －

65～ 10,112 3,074 0.0%

Lymphocyte counts (/μl)     (male)

age n means ≦500

16～39 5,962 2,232 0.0%

40～64 9,559 2,278 －

65～ 7,495 2,172 0.0%

Lymphocyte counts (/μl)      (female)

age n means ≦500

16～39 8,784 2,018 0.0%

40～64 14,084 2,021 0.0%

65～ 9,224 2,137 0.0%

Lymphocyte counts (/μl)      (male)

age n means ≦500

16～39 3,219 2,136 －

40～64 7,687 2,138 0.0%

65～ 8,435 2,013 0.0%

Lymphocyte counts (/μl)      (female)

age n means ≦500

16～39 5,236 1,920 －

40～64 11,786 1,949 0.1%

65～ 10,112 1,994 0.0%

2011 2012 2011 2012 2011 2012

【 WBC counts 】A 【 Neutrophils counts 】B 【 Lymphocyte counts 】C

2011 2012 2011 2012 2011 2012

【 Basophils counts 】D 【 Monocyte counts 】E 【 Eosinophils counts 】F  
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LDL-C (mg/dL)     (male)

age n means ≧120 ≧140

16～39 5,966 114.6 40.2% 21.0%

40～64 9,562 126.9 57.8% 34.2%

65～ 7,496 118.6 48.0% 24.6%

LDL-C (mg/dL)      (female)

age n means ≧120 ≧140

16～39 8,791 107.0 29.6% 12.4%

40～64 14,089 130.9 61.1% 37.0%

65～ 9,229 126.4 56.7% 31.7%

LDL-C (mg/dL)     (male)

age n means ≧120 ≧140

16～39 3,230 114.2 39.0% 21.2%

40～64 7,716 123.7 53.6% 29.6%

65～ 8,476 113.8 41.8% 18.4%

LDL-C (mg/dL)      (female)

age n means ≧120 ≧140

16～39 5,249 106.3 28.9% 12.3%

40～64 11,834 127.6 57.6% 32.9%

65～ 10,162 121.6 50.8% 25.6%

Triglyceride (mg/dL)     (male)

age n means ≧150 ≧300

16～39 5,966 109.3 19.0% 3.2%

40～64 9,562 142.3 31.5% 6.0%

65～ 7,496 119.6 23.1% 2.5%

Triglyceride (mg/dL)      (female)

age n means ≧150 ≧300

16～39 8,791 74.3 6.2% 0.6%

40～64 14,089 101.1 14.4% 1.3%

65～ 9,229 110.7 18.1% 1.0%

Triglyceride (mg/dL)      (male)

age n means ≧150 ≧300

16～39 3,230 111.7 19.9% 3.0%

40～64 7,717 140.0 32.0% 5.9%

65～ 8,476 115.3 20.5% 2.2%

Triglyceride (mg/dL)      (female)

age n means ≧150 ≧300

16～39 5,250 75.8 6.7% 0.7%

40～64 11,835 102.0 14.6% 1.4%

65～ 10,162 107.1 15.7% 1.0%

HDL-C (mg/dL)     (male)

age n means ＜40

16～39 5,966 56.2 7.5%

40～64 9,562 55.7 10.6%

65～ 7,496 54.2 13.3%

HDL-C (mg/dL)      (female)

age n means ＜40

16～39 8,791 66.1 1.7%

40～64 14,089 65.3 2.5%

65～ 9,229 60.4 4.6%

HDL-C (mg/dL)      (male)

age n means ＜40

16～39 3,230 55.9 8.1%

40～64 7,716 55.6 11.6%

65～ 8,476 54.0 13.0%

HDL-C (mg/dL)      (female)

age n means ＜40

16～39 5,249 65.7 1.9%

40～64 11,835 64.1 3.0%

65～ 10,162 59.8 5.1%

2011 2012 2011 2012

2011 2012

【 HDL-C 】 【 Triglyceride 】BA

【 LDL-C 】C  
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prevalence in the female residents was 12.4% and 
6.2% in the 16-39 year, 37.0% and 14.4% in the 40-

64 year, and 31.7% and 18.1% in the 65 years or 
above age groups, respectively.  In 2012, the preva-
lence of high LDL-C or high TG values was 21.2% 
and 19.9% in the 16-39 year and was 29.6% and 
32.0% in the 40-64 year, 18.4%, and 20.5% in the 65 
years or age groups, respectively, in males, and 
12.3% and 6.7% in the 16-39 year and was about 
32.9% and 14.6% in the 40-64 year, 25.6%, and 
15.7% in the 65 years or above age groups, respec-
tively, in females.  The prevalence of hyperlipid-
emia in the 40-64 year and the 65 years or above 
age groups in both males and females in 2012 was 
slightly lower than in the respective age groups in 
2011 (Table 6).

In terms of liver function, in 2011, the preva-
lence of high AST, ALT, and γ-GTP values in males 
was 15.3%, 31.0% and 17.2% in the 16-39 year, 
21.4%, 32.8%, and 35.6% in the 40-64 year, and 
23.0%, 18.8% and 22.4% in the 65 years or above 
age groups, and 3.4%, 5.6% and 2.5% in the 16-39 
year, 9.7%, 12.7%, and 9.3% in the 40-64 year, and 
13.4%, 9.5% and 6.0% in the 65 years or above age 
groups, respectively, in females.  In 2012, the prev-
alence in males was 16.6%, 33.6% and 18.5% in the 
16-39 year, 23.7%, 33.8%, and 36.9% in the 40-64 
year, and 25.1%, 19.5% and 23.1% in the 65 years or 
above age groups, while in females it was 3.8%, 6.5% 
and 2.8% in the 16-39 year, 10.6%, 13.3%, and 9.7% 
in the 40-64 year, and 14.8%, 9.8% and 6.5% in the 
65 years or above age groups, respectively.  The 

prevalence of high AST or ALT values in males aged 
16-39 years, 40-64 years, and 65 years or above in 
2012 was slightly increased compared to the fre-
quencies observed in 2011, and the prevalence of 
high AST or ALT values in women aged 16-39 
years, 40-64 years, or 65 years or above in 2012 was 
slightly increased compared to the values observed 
in 2011.  On the other hand, the prevalence of high 
γ-GTP values in male residents aged 40-64 years 
and in the female residents aged 40-64 years and 65 
years or above in 2012 was slightly increased com-
pared to the values observed in 2011 (Table 7).

The prevalence of hyperuricemia in the male 
residents in 2011 was 6.5% in the 16-39 year, 6.2% 
in the 40-64 year and 4.9% in the 65 years or above 
age groups, and that in female was 0.2% in the 16-39 
year, 0.3% in the 40-64 year and 0.6% in the 65 
years or above age groups.  The 2012 data reveal 
that the prevalence of hyperuricemia in the male 
residents was 6.8% in the 16-39 year, 7.3% in the 
40-64 year and 5.9% in the 65 years or above age 
groups, while in women it was 0.2% in the 16-39 
year, 0.4% in the 40-64 year and 0.8% in the 65 
years or above age groups.  Hyperuricemia was 
more common in males aged 16-39 years, 40-64 
years, and 65 years or above in both 2011 and 2012.　
The prevalence of hyperuricemia in the 40-64 year, 
and 65 years or above age groups in males and in the 
40-64 year and the 65 years or above age groups in 
females in 2012 was slightly increased compared to 
the values in 2011 (Table 7).

With regard urinary glucose, fasting plasma glu-

Table 7.　Liver function and uric acid levels of residents who had lived in the evacuation zone
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Uric acid (mg/dL)      (male)

age n means ≧7.1 ≧8.0

16～39 5,966 6.0 18.5% 6.5%

40～64 9,562 5.9 18.1% 6.2%

65～ 7,496 5.7 14.4% 4.9%

Uric acid (mg/dL)      (female)

age n means ≧7.1 ≧8.0

16～39 8,791 4.2 0.7% 0.2%

40～64 14,089 4.3 1.1% 0.3%

65～ 9,229 4.5 2.1% 0.6%

Uric acid (mg/dL)      (male)

age n means ≧7.1 ≧8.0

16～39 3,230 6.1 20.3% 6.8%

40～64 7,717 6.0 20.9% 7.3%

65～ 8,475 5.8 16.0% 5.9%

Uric acid (mg/dL)      (female)

age n means ≧7.1 ≧8.0

16～39 5,250 4.3 0.7% 0.2%

40～64 11,835 4.4 1.5% 0.4%

65～ 10,162 4.6 2.6% 0.8%

γ-GT (U/l)      (male)

age n means ≧51 ≧101

16～39 5,966 37.2 17.2% 5.4%

40～64 9,562 58.8 35.6% 12.3%

65～ 7,496 44.2 22.4% 6.9%

γ-GT  (U/l)      (female)

age n means ≧51 ≧101

16～39 8,791 17.3 2.5% 0.5%

40～64 14,089 26.8 9.3% 2.1%

65～ 9,229 23.6 6.0% 1.1%

γ-GT  (U/l)      (male)

age n means ≧51 ≧101

16～39 3,230 38.0 18.5% 5.4%

40～64 7,717 60.7 36.9% 12.8%

65～ 8,476 44.1 23.1% 6.7%

γ-GT  (U/l)      (female)

age n means ≧51 ≧101

16～39 5,250 17.9 2.8% 0.6%

40～64 11,835 27.3 9.7% 2.4%

65～ 10,162 24.4 6.5% 1.5%

ALT (U/l)      (male)

age n means ≧31 ≧51

16～39 5,966 31.4 31.0% 14.1%

40～64 9,562 30.3 32.8% 11.3%

65～ 7,496 23.5 18.8% 5.2%

ALT (U/l)      (female)

age n means ≧31 ≧51

16～39 8,791 15.3 5.6% 2.2%

40～64 14,089 20.5 12.7% 3.9%

65～ 9,229 18.8 9.5% 2.6%

ALT (U/l)      (male)

age n means ≧31 ≧51

16～39 3,230 31.8 33.6% 14.7%

40～64 7,717 30.7 33.8% 11.6%

65～ 8,476 24.0 19.5% 4.9%

ALT (U/l)      (female)

age n means ≧31 ≧51

16～39 5,250 15.7 6.5% 2.3%

40～64 11,835 20.8 13.3% 4.2%

65～ 10,162 19.5 9.8% 2.6%

AST (U/l)      (male)

age n means ≧31 ≧51

16～39 5,966 24.2 15.3% 3.8%

40～64 9,562 26.9 21.4% 4.3%

65～ 7,496 27.2 23.0% 3.7%

AST (U/l)      (female)

age n means ≧31 ≧51

16～39 8,791 18.2 3.4% 0.8%

40～64 14,089 22.3 9.7% 1.8%

65～ 9,229 24.5 13.4% 2.2%

AST (U/l)      (male)

age n means ≧31 ≧51

16～39 3,229 24.6 16.6% 3.3%

40～64 7,717 27.6 23.7% 4.4%

65～ 8,476 27.8 25.1% 3.6%

AST (U/l)      (female)

age n means ≧31 ≧51

16～39 5,250 18.5 3.8% 0.9%

40～64 11,835 22.8 10.6% 2.1%

65～ 10,162 25.2 14.8% 2.2%

2011 2012 2011 2012

2011 2012 2011 2012

【 AST 】A 【 ALT 】B

【 γ-GT 】C 【 Uric acid 】D  
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cose concentration, and HbA1c levels, the preva-
lence of positive urinary glucose (urinary glucose≧
1+) in males was 1.1% in the 16-39 year, 4.9% in 
the 40-64 year and 5.0% in the 65 years or above 
age groups, and 0.5% in the 16-39 year, 1.3% in the 
40-64 year and 1.7% in the 65 years or above age 
groups in females in 2011.  In 2012, the prevalence 
was 1.0%, 4.1% and 3.7%, respectively, in males, 
and 0.5%, 1.0%, 1.1%, respectively, in females.　
Further, in 2011, the prevalence of high fasting plas-
ma glucose concentration or HbA1c values (≧6.0%) 
was 2.9% and 2.1% in the 16-39 year, 22.5% and 
16.1% in the 40-64 year and 31.7% and 22.4% in the 
65 years or above age groups, respectively, in males, 
and 1.2% and 1.2%, 10.3% and 8.9%, and 21.6% and 
15.8%, respectively, in females.  In 2012, high fast-
ing plasma glucose concentration and HbA1c values 
(≧6.0%) were observed in 2.7% and 2.6% of males 
in the 16-39 year, 21.5% and 17.2% in the 40-64 
year and 26.7% and 22.9% in the 65 years or above 
age groups, with the respective values among fe-
males being 1.4% and 1.6% in the 16-39 year, 9.5% 
and 10.6% in the 40-64 year, and 17.8% and 18.2% 
in the 65 years or above age groups, respective-
ly.  The prevalence of high HbA1c values in the 16-

39 year, 40-64 year, and 65 years or above age 
groups for both men and women in 2012 were slight-
ly increased compared to the values recorded in 
2011 (Table 8).

The data for urinalysis, in 2011 revealed that 

the prevalence of proteinuria (≧1+) or occult he-
maturia (≧1+) in males was 1.1% and 1.2% in the 
16-39 year, 2.2% and 3.5% in the 40-64 year, 3.5% 
and 5.5% in the 65 years or above age groups, 
whereas in female it was 1.1% and 10.8% in the 16-

39 year, 0.8% and 9.6% in the 40-64 year, and 1.5% 
and 8.9% in the 65 years or above age groups.  In 
2012, the prevalence was 2.2% and 1.4% in the 16-

39 year, 2.6% and 3.6% in the 40-64 year and 3.8% 
and 4.9% in the 65 years or above age groups in 
males and 2.2% and 10.9% in the 16-39 year, 1.1% 
and 8.8% in the 40-64 year, and 1.8% and 8.5% in 
the 65 years or above age groups in females.

As to renal function, the prevalence of high se-
rum creatinine or low eGFR values was 0.1% and 
0.1% in the 16-39 year, 0.8% and 1.5% in the 40-64 
year and 2.5% and 8.7% in the 65 years or above age 
groups in the male residents in 2011, and 0.0% and 
0.1% in the 16-39 year, 0.3% and 0.9% in the 40-64 
year, and 1.3% and 9.2% in the 65 years or above age 
groups in the female residents.  In 2012, the preva-
lence of high serum creatinine or low eGFR values 
was 0.1% and 0.1% in the 16-39 year, 0.9% and 1.7% 
in the 40-64 year and 2.9% and 9.3% in the 65 years 
or above age groups, respectively, in males, and 0.0% 
and 0.0% in the 16-39 year, 0.3% and 1.1% in the 
40-64 year, and 1.6% and 9.9% in the 65 years or 
above age groups, respectively, in females.  The 
prevalence of high serum creatinine and low eGFR 
values in males and females in the 65 years or above 

Table 8.　Urinary glucose, fasting blood sugar, and HbA1c levels of residents who had lived in the evacuation zone
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HbA1c (%)  (NGSP) (male)

age n means ≧6.0 ≧7.0 ≧8.0

16～39 5,966 5.1 2.1% 1.0% 0.7%

40～64 9,562 5.5 16.1% 5.7% 2.6%

65～ 7,496 5.7 22.4% 5.9% 2.2%

HbA1c (%)  (NGSP)      (female)

age n means ≧6.0 ≧7.0 ≧8.0

16～39 8,789 5.1 1.2% 0.5% 0.3%

40～64 14,088 5.4 8.9% 2.6% 1.2%

65～ 9,227 5.6 15.8% 3.7% 1.4%

HbA1c (%)  (NGSP)      (male)

age n means ≧6.0 ≧7.0 ≧8.0

16～39 3,229 5.2 2.6% 0.7% 0.5%

40～64 7,717 5.6 17.2% 5.1% 2.3%

65～ 8,476 5.7 22.9% 5.1% 1.6%

HbA1c (%)  (NGSP)      (female)

age n means ≧6.0 ≧7.0 ≧8.0

16～39 5,249 5.2 1.6% 0.6% 0.5%

40～64 11,835 5.5 10.6% 2.4% 1.0%

65～ 10,162 5.6 18.2% 3.0% 1.1%

Fasting blood sugar (mg/dL)    (male)

age n means ≧110 ≧130 ≧160

16～39 5,204 91.1 2.9% 1.2% 0.7%

40～64 8,370 104.6 22.5% 9.0% 3.8%

65～ 6,575 108.2 31.7% 11.9% 3.8%

Fasting blood sugar (mg/dL)      (female)

age n means ≧110 ≧130 ≧160

16～39 7,725 87.6 1.2% 0.5% 0.3%

40～64 12,657 96.8 10.3% 3.5% 1.7%

65～ 8,169 103.3 21.6% 7.4% 2.5%

Fasting blood sugar (mg/dL)    (male)

age n means ≧110 ≧130 ≧160

16～39 2,744 90.0 2.7% 1.1% 0.7%

40～64 6,639 103.2 21.5% 8.7% 3.3%

65～ 7,189 105.2 26.7% 9.7% 2.8%

Fasting blood sugar (mg/dL)      (female)

age n means ≧110 ≧130 ≧160

16～39 4,545 86.8 1.4% 0.6% 0.5%

40～64 10,401 95.5 9.5% 3.1% 1.2%

65～ 8,666 100.6 17.8% 5.6% 1.5%

Urinary glucose   (male)

age n ≧ (1+)

16～39 5,963 1.1%

40～64 9,558 4.9%

65～ 7,486 5.0%

Urinary glucose   (female)

age n ≧ (1+)

16～39 8,679 0.5%

40～64 14,020 1.3%

65～ 9,192 1.7%

Urinary glucose   (male)

age n ≧ (1+)

16～39 3,228 1.0%

40～64 7,709 4.1%

65～ 8,463 3.7%

Urinary glucose   (female)

age n ≧ (1+)

16～39 5,172 0.5%

40～64 11,805 1.0%

65～ 10,143 1.1%

2011 2012 2011 2012

2011 2012

【 Urinary glucose 】A B

【 HbA1c (NGSP) 】C

【 Fasting plasma glucose concentration 】
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age groups in 2012 was slightly increased compared 
to the values recorded in 2011 (Table 9).

Discussion

The total number of residents of all ages who 
were living in the evacuation zone in Fukushima 
prefecture at the time of the earthquake was about 
210,000.  These evacuees from the government-
designated evacuation zone were forced to change 
their lifestyle, diet, exercise patterns, and other per-
sonal habits.  Some could not receive adequate 
health checks, and some experienced anxiety re-
garding their health.  Thus, the Fukushima prefec-
tural government decided to conduct what they 
termed the Fukushima Health Management Survey 
to assist in the long-term health management of 
residents and to evaluate the health impact.  There 
have been no reports on the health check examina-
tions for residents who had lived in evacuation 
zones.

The laboratory findings revealed that, in 2011, 
some males and females aged 16 years or older dem-
onstrated obesity or hyperlipidemia, and the preva-
lence of obesity or hyperlipidemia was seen to in-
crease with age.  Some males aged 16 years or 
older were found to have hyperuricemia and liver 
dysfunction, and the prevalence of hyperuricemia 
and liver dysfunction also increased with age.  Fur-
thermore, the prevalence of hypertension, glucose 
metabolic abnormalities and renal dysfunction was 

found to increase in those aged 40 years or older.　
We think that these findings might be associated 
with changes in the residents’ lifestyle, diet, exer-
cise patterns, mental stress levels, sleep patterns, 
and other personal habits.

The 2012 data revealed that some males and fe-
males 16 years or older experienced obesity or hy-
perlipidemia, and the prevalence of obesity or hyper-
lipidemia increased with age.  A number of males 
aged 16 years or older were found to have residents 
with hyperuricemia and liver dysfunction, while the 
prevalence of hyperuricemia and liver dysfunction 
was seen to increase with age.  Furthermore, the 
numbers of males and females with hypertension, 
glucose metabolic abnormalities, and renal dysfunc-
tion increased in the population aged 40 years or 
older.  These findings for 2012 were similar to 
those for 2011.  A comparison of laboratory findings 
between 2011 and 2012 revealed that the prevalence 
of obesity, hypertension and hyperlipidemia was 
lower in 2012 than in 2011.  However, the preva-
lence of liver dysfunction, hyperuricemia, glucose 
metabolic abnormalities and renal dysfunction was 
higher in 2012 than in 2011.  There were no differ-
ences in the peripheral WBC counts, including neu-
trophils and lymphocytes, or platelet counts between 
2011 and 2012.  These changes in obesity, hyper-
tension, and hyperlipidemia suggest that the target 
population’s lifestyle and diet, exercise patterns, 
mental stress levels, and sleep patterns were all 
slightly improved.  However, the prevalence of liv-

Table 9.　Urinalysis and renal function of residents who had lived in the evacuation zone
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eGFR (ml/min/1.73m2)    (male)

age n means ＜50 ＜60

16～39 5,964 95.1 0.1% 0.3%

40～64 9,562 76.2 1.5% 7.7%

65～ 7,496 67.1 8.7% 27.1%

eGFR (ml/min/1.73m2)      (female)

age n means ＜50 ＜60

16～39 8,789 97.0 0.1% 0.2%

40～64 14,089 77.3 0.9% 6.0%

65～ 9,228 66.2 9.2% 29.7%

eGFR (ml/min/1.73m2)      (male)

age n means ＜50 ＜60

16～39 3,230 95.4 0.1% 0.3%

40～64 7,717 76.1 1.7% 8.6%

65～ 8,475 66.9 9.3% 28.5%

eGFR (ml/min/1.73m2)      (female)

age n means ＜50 ＜60

16～39 5,248 96.8 0.0% 0.2%

40～64 11,832 75.8 1.1% 8.5%

65～ 10,160 65.6 9.9% 32.4%

Serum creatinine (mg/dL)    (male)

age n means ≧1.15 ≧1.35

16～39 5,965 0.83 0.4% 0.1%

40～64 9,562 0.86 2.4% 0.8%

65～ 7,496 0.91 7.6% 2.5%

Serum creatinine (mg/dL)     (female)

age n means ≧0.98 ≧1.15

16～39 8,790 0.62 0.2% 0.0%

40～64 14,089 0.64 0.8% 0.3%

65～ 9,228 0.69 4.4% 1.3%

Serum creatinine (mg/dL)     (male)

age n means ≧1.15 ≧1.35

16～39 3,230 0.83 0.4% 0.1%

40～64 7,717 0.86 2.7% 0.9%

65～ 8,475 0.91 8.3% 2.9%

Serum creatinine (mg/dL)     (female)

age n means ≧0.98 ≧1.15

16～39 5,248 0.61 0.1% －

40～64 11,832 0.65 0.8% 0.3%

65～ 10,160 0.69 4.5% 1.6%

Occult hematuria (male)

age n ≧ (1+)

16～39 5,960 1.2%

40～64 9,558 3.5%

65～ 7,486 5.5%

Occult hematuria (female)

age n ≧ (1+)

16～39 8,670 10.8%

40～64 14,013 9.6%

65～ 9,192 8.9%

Occult hematuria (male)

age n ≧ (1+)

16～39 3,228 1.4%

40～64 7,707 3.6%

65～ 8,459 4.9%

Occult hematuria (female)

age n ≧ (1+)

16～39 5,172 10.9%

40～64 11,803 8.9%

65～ 10,133 8.5%

Urinary protein   (male)

age n ≧ (1+)

16～39 5,963 1.1%

40～64 9,557 2.2%

65～ 7,486 3.5%

Urinary protein   (female)

age n ≧ (1+)

16～39 8,679 1.1%

40～64 14,020 0.8%

65～ 9,192 1.5%

Urinary protein   (male)

age n ≧ (1+)

16～39 3,228 2.2%

40～64 7,709 2.6%

65～ 8,463 3.8%

Urinary protein   (female)

age n ≧ (1+)

16～39 5,172 2.2%

40～64 11,806 1.1%

65～ 10,143 1.8%

2011 2012 2011 2012

A 【 Urinary protein 】 【 Occult hematuria 】B

2011 2012 2011 2012

【 Serum creatinine 】C 【 eGFR 】D  
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er dysfunction, hyperuricemia, and renal dysfunction 
increased, indicating that it is necessary to continue 
our observation of these residents through health 
check examinations and to use the data obtained in 
improving their lifestyle.

Lifestyle-related disease including obesity is a 
major health problem, and its incidence is increasing 
worldwide7).  In Japan, the prevalence of obesity 
has been consistently increasing in men, whereas it 
has been stable over the last 10 years in women, ac-
cording to the annual reports of the National Nutri-
tion Survey, Japan.  At present, the prevalence of 
overweight is 30.9% in men and 22.7% in women 
aged 20 years or older8).  Thus, to evaluate the 
health impact more precisely, it is necessary to com-
pare the number of people with lifestyle-related dis-
ease between the population living in the evacuation 
zone and the general population.

The frequency of residents aged 16 years or 
older who received health checks in 2011 was 
30.9%, while that in 2012 was only 25.4%.  The fre-
quency of residents who received health checks in 
2012 was lower than that in 2011, and these findings 
might indicate a lack of interest in the health checks 
provided by the Fukushima Health Management 
Survey.  We think that the decrease in residents 
who received health checks might affect the results 
of our study, and it is necessary to maintain interest 
in these health checks through advertising and bet-
ter education.

As to the limitations of our study, there was no 
change in the residents targeted for health checks 
between 2011 and 2012, but residents receiving the 
health checks, the time when they received the 
checks, and the medical institutions varied between 
2011 and 2012.  Thus, we could not simply compare 
the data from 2011 and 2012 using statistical analy-
sis.  To evaluate the health impact more precisely, 
it is necessary to evaluate changes in the health sta-
tus of the residents receiving the health checks in 
both 2011 and 2012 on the basis of the results of the 
health checks.  Furthermore, it is necessary to ac-
cumulate laboratory data for comprehensive health 
checks over a long-term follow-up period and to 
consider the prevention of each disease, including 
lifestyle-related diseases.

In conclusion, the results suggested the number 
patients with obesity, hyperlipidemia, hyperurice-
mia, liver dysfunction, hypertension, glucose meta-
bolic abnormalities, or renal dysfunction in residents 
who had lived in the evacuation zone increased with 
age.  Therefore, we think that it is necessary to 
persist with the health check examinations for these 

residents in order to ameliorate the observed life-
style-related diseases.
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