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1. What is the Comprehensive Health 
Checkup (CHC)

2. Classical and emerging NCD risks 
based on CHC

3. NCD risks and support

Regimen
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CHC: The Comprehensive Health Check
FHMS: of the Fukushima Health Management Survey
NCD: Noncommunicable diseases



FHMS includes 5 surveys
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①
②

③

④
⑤

From website of the Center for Radiation Medicine and Community Health 
Management, Fukushima Medical University

CHC: The Comprehensive Health Checkup
FHMS: of the Fukushima Health Management Survey 

CHC
Fukushima Med Univ

Fukushima Pref



●Residents registered at covered areas* from 11 March 2011 to 1 April 2012 (also after 
moving out from the covered areas) ●Residents registered at evacuation areas as of 1 
April of the examination year
＊Covered areas: Hirono town, Naraha town, Tomioka town, Kawauchi village, Okuma town, Futaba town, 
Namie town, Katsurao village, Iitate village, Minami-soma city, Tamura city, Kawamata town, and 
parts of Date city

CHC outline 1/2
Age group Checked items

Aged zero to 6
(babies and 

preschoolers)

Body height and weight
[On request] Blood counts (red blood cell count, hematocrit, hemoglobin, 
platelet count, white blood cell count, and differential white blood cell 
count) 

Aged 7 to 15
(first to ninth 
grade students) 

Body height, weight, blood pressure, and blood counts (red blood cell count, 
hematocrit, hemoglobin, platelet count, white blood cell count, and 
differential white blood cell count)
[On request] Blood biochemistry (AST, ALT, γ‐GT, TG, HDL‐C, LDL‐C, 
HbA1c, blood sugar, serum creatinine, and uric acid) 

Aged 16 or older 

Body height, weight, waist circumference, blood pressure, and blood counts 
(red blood cell count, hematocrit, hemoglobin, platelet count, white blood 
cell count, and differential white blood cell count). Urinolysis (protein, 
sugar, and blood) Blood biochemistry (AST, ALT, γ‐GT, TG, HDL‐C, LDL‐C, 
HbA1c, glucose, creatinine, eGFR, and uric acid)
* Items in red letters are additional items that are not ordinarily checked 
in the specified health checkups. 
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CHC: The Comprehensive Health Check
FHMS: of the Fukushima Health Management 
Survey
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CHC outline 2/2 
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CHC is conducted by three options every year.
1. Receive a Specific Health Checkup or a General Health Checkup conducted by 

a municipality with additional check items
2. Receive a Group Health Checkup conducted by Fukushima Medical University
3. Individually receive CHC at one of the designated medical institutions

Receive a Child Health Checkup at a designated medical 
institution in Fukushima

Receive a Child Health Checkup at a designated medical 
institution outside Fukushima

Receive a Specific Health Checkup or a General Health Checkup 
conducted by a municipality with additional check items

Receive a Group CHC conducted by Fukushima Medical University

Receive CHC individually at a designated medical 
institution inside Fukushima

Receive CHC individually at a designated medical 
institution outside Fukushima

Receive a Specific Health Checkup or a General Health Checkup 
conducted by the municipality where ones resided before 
evacuation with additional check items 

Reports of the 41st Prefectural Monitoring Committee Meeting for FHMS 2011-2019

Aged 15 or
younger

Aged 16 or
older

Regidens 
outside 
Fukushima

Regidens 
outside 
Fukushima

Residents 
inside 
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Residents 
inside 

Fukushisma
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• Alternative name for adult 
diseases（MHLW Public Health 
Council, 1996）

• Defined as“a group of 
diseases in which lifestyle 
factors such as eating 
habits, exercise habits, 
rest, smoking, and drinking 
are involved in their onset 
and progression.”

• Health Promotion Act 2002: 
cancer and cardiovascular 
disease

• Heath Japan 21: cancer, 
cardiovascular disease and 
diabetes

https://is.gd/kEZ8bg 7

https://is.gd/ZAwA3P

• 2018 proposed by WHO
• Chronic disease caused by a 
complex combination of genetic, 
physical, environmental, and 
behavioral factors

• Cardiovascular disease, stroke, 
cancer, diabetes, chronic 
respiratory disease

life-style related diseases Noncommunicable diseases、NCDsvs



stroke•AMI
heart failure・AF
cancer、dementia

Visceral
obesity

+
dyslipidemia
TG/HDL/nHDLC

+ 
hypertention

+
hyperglycemia

microangiopathy
nephropathy•CKD•neurop

athy
frailty, fall & 

fracture
Obesity diabetes

Shimabukuro 2009, 2013, 2021

obesity disease& 
metabolic syndrome

Low insulin secretion
（lean diabetes）

hypertention

LDL Smoking

5%/10y

ASCVD 17%/10y

ASCVD 8-10%/10y

ectopic fat（fatty 
liver & fatty muscle）
& insulin resistance

＝心臓血管病を
おこしやすい

NCD risks and NCD onset

obesity
non-obese 
or lean
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ASCVD (Atherosclerotic cardiovascular disese)



≤15y: CHC 10 years NCD risk
After the earthquake, a certain number of children presented with obesity,
dyslipidemia, hyperuricemia, liver dysfunction, hypertension, and glucose
intolerance. Obesity improved in the follow-up survey, but the improvement
of lipid abnormalities in boys was delayed.

9 9

Reference: The Japanese Society for Pediatric Endocrinology, The Japanese Association for Human Auxology
http://jspe.umin.jp/medical/chart_dl.html
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Triglyceride ≥150 Boys & GirlsBMI-SD score ≥2 0-15y GirlsBMI-SD score ≥2 0-15y Boys

http://jspe.umin.jp/medical/chart_dl.html


≥16y: CHC 10 years NCD risk 1/2 
• Obese people (BMI≥25) increased after the earthquake 

particularly among evacuees.
• The metabolic syndrome associated with aging, smoking 

cessation, and decreased physical activity being 
factors for both sexes. In women, post-traumatic 
stress disorder (PTSD) is also a factor.

• Impaired glucose tolerance (HbA1c ≥5.8%) and diabetes 
mellitus (HbA1c≥6.5%) are increasing in all age 
groups. 

• eGFR≤60 showed an increasing trend, particularly 
among those aged 40 to 64 (from 6.5% to 11.3%). 

• Men with uric acid ≥7.9 mg/dL and women with ≥5.6 
mg/dL are increasing in all age groups.
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≥16y: CHC 10 years NCD risk 2/2

• The rate of liver dysfunction decreased from 29.9% 
to 27.1%. Factors contributing to the improvement 
were daily physical activity and improved frequency 
of breakfast intake.

• Polycythemia was increased after the earthquake. 
Factors associated with polycythemia were 
evacuation, not obesity, smoking nor hypertension.

• There was no difference in WBC counts and fractions 
within the evacuated areas (13 cities, towns, and 
villages), suggesting no direct effects of radiation 
within one year after the Fukushima Daiichi nuclear 
power plant accident.
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Lifestyle and disaster-related factors on NCD risk: CHC 7y 1/2
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Obesity onset Hypertention onset

Diabetes onset Dyslipidemia onset

increasedecrease increasedecrease

increasedecrease
increasedecrease

HR

HR

HR

HR

Men

Evacuation

Men

Change of job

Obesity

Evacuation

Men

leaness

Ex-smoker

Sleep satisfied
< EtOH 40g/d

Evacuation

≥EtOH 40g/d

men

leaness

< EtOH 40g/d

obesity

obesity
current smoker
Ex-smoker

Change of job

leaness

< EtOH 40g/d
≥EtOH 40g/d
excerise



Lifestyle and disaster-related factors on NCD risk: CHC 7y 2/2
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Liver dysfunction onset

increasedecrease
HR

eGFR≤ onset

increasedecrease
HR

Obesity

Evacuation

Men

Ex-smoker

≥EtOH 40g/d

excerise
Change of job

Probable depression

Obesity

<EtOH 40g/d

Sleep satisfied

≥EtOH 40g/d



Lifestyle and disaster-related factors and NCD risk: CHC 7y
≥40y、men 10,120, women 13,961

↑ increase,↓ decrease, 
empty not significant, –

not analyzed

obeisty leaness hypertentio
n

Diabetes 
mellitus

dyslipidemi
a

Liver 
dysfunction CKD

M W M W M W M W M W M W M W

Aging ↑ ↑ ↓ ↑ ↑ ↑ ↑ ↑ ↓ ↑ ↑ ↑
Obesity – – – – ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑ ↑
Leanness – – – – ↓ ↓ ↓ ↓ ↓
Excersise ≥ 2x/w ↓ ↑
Sleep satidfied ↓
<EtOH 40g/d ↓ ↑ ↓ ↓ ↓
≥EtOH 40g/d ↑ ↑ ↓ ↑ ↑ ↓
Current smoking ↑ ↑ ↑ ↑
Evacuation ↑ ↑ ↑ ↑ ↑ ↑
Change of job ↑ ↓ ↓ ↑ ↑ ↑
Probable depression ↑ ↑
PTSD symptoms

Radiation concerns ↑
Participation in 
recreation ↓ ↓ ↓ ↑
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Polycythemia・WBC

Dyslipidemia

Hypertention

Risk factors

Publications on CHC 34 accepted、32 registered as of 2022-2-9
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Diabetes mellitus

Ohira Hypertension 2016
Nagai J Hypertension 2017

Ohira Asia Pac J Public 
Health 2017
Ohira J Nat Inst Pub 
Health 2018
Ma Nutrients 2020, 2021
Hayashi J Rad Res 2021
Sakai J Epidemiol 2021
Ohira J Epidemiol 2021
Ohira J Elsevier 2022

Satoh J Diabetes Research 2015
Satoh Diab Metab 2017

Satoh Int Med 2016
Satoh J Epidemiol 2021

Obesity・metabolic Syn

Suzuki Int J Cardiol 2015
Suzuki Medicine 2021

Atril fibrillation

Liver dysfunction

Takahashi Sci Rep 2017
Takahashi J Epidemiol 2017
Takahashi Medicine 2018
Takahashi J Ather Throm 2020

Satoh Int Med 2016
Hayashi Clin Exp Nep 2017

Chronic kidney Dis

Sakai BMC Pub Heal 2014
Sakai J Epidemiol 2015
Sakai Pre Med Rep 2017
Sakai Medicine 2020

Child

Kawasaki Fukushima J Med 
Sci 2014, 2015
Kawasaki Pediatr Int 2020

Ohira Am J Prev Med 2016
Hashimoto J Ather Throm 2017
Uemura J Epidemiol 2021

Hyperuricemia

Hashimoto Clin Exp Nep 2020
Honda Nutr Metab Cardiovasc Dis 
2021
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1. Notification of individual results
2. Preparation and distribution of 

individual analysis reports
3. Preparation and distribution of CHC 

leaflets
4. Planning of health seminars

Feedback from CHC
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Notification of 
individual results
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Preparation and distribution of 
individual analysis reports

Reports of the 41st Prefectural Monitoring Committee Meeting for FHMS 2011-2019

Reports conference



Preparation and distribution of CHC leaflets
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A leaflet summarizing the outline of CHC is enclosed with the information 
for group and individual health checkups. The themes of the leaflets are 
changed every year: “Lifestyle-related Diseases" in FY 2017, “Diabetes" 
in FY2018,“Metabolic Syndrome" in FY2019, and“Basics of Diet”in FY2020
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Planning of health seminars
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Notice the importance of health checkups, behavioral changes, 
recommends appropriate responses to requiring intervention such 
as behavioral changes and/or visits to clinics.

Fiscal Year Numbers Visitors

2016 ３M 11 times 495

2017 ６M 42 times 2,379

2018 ６M 26 times 2,324

2010 ６M 38 times 3,334

2020 ３M 17 times* – M: municilarily
* due to COVID19 pandemic

Call for applications from 13 
municipalities on: (1) Lecture by 
doctors (2) Consultation by nurses on 
the results of CHC reports (3) Blood 
pressure measurement (4) Blood glucose 
measurement (5) Health exercises (6) 
Lectures on mental health and lifestyle 
survey 
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1. Provide opportunities for health checkups
• This helped to secure the physical and mental health of 

residents who experienced major changes in their living 
environment after the earthquake.

• Opportunities to receive checkups for people between 16-
39y, who have few opportunities by current health policy.

2. Close cooperation with municipalities
• Sharing of residents health information, cooperation via 

planning of health events and reports conference

3. Analysis of factors associated with physical and 
mental health after the earthquake
• Clarification and sharing of factors associated with 

physical and mental health

Role of CHC in 10 years
（summary）1/2
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4. Impacts of feedback from CHC
• There was an improvement in risk (blood pressure and LDL 

cholesterol levels) due to increased health awareness among 
residents, improved lifestyle, and higher treatment rates. 
The results of the municipal health checkups were used for 
health measures..

5. Proposal from CHC
• After the earthquake, lifestyle and mental factors in 

lifestyle-related diseases were clarified, and proposals 
were made to municipalities and local residents on the 
importance of (1) physical activity and healthy diet, (2) 
mental health care, and (3) promotion of social 
participation.

Role of CHC in 10 years
（summary）2/2 
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Thank you for your attention

Fukushima Medical University gardens
photos by Shimabukuro 
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