
Global Health & Medicine. 2021; 3(4):203-213.Global Health & Medicine. 2021; 3(4):203-213.

Introduction

In January 2020, the Cabinet Office announced the 
"Moonshot Goals" (1). The Moonshot Goals define 
six specific challenges that are difficult, but which, if 
realized, will have a significant impact on society. One 
of them is to "create a society in which it is possible to 
predict and prevent disease at an extremely early stage 
by 2050". Preventive medicine is now a national project 
of great importance in Japan.
 The purpose of this review is to overview the efforts 
of preventive medicine in cardiovascular diseases (CVD). 
We will consider the importance of CVD in the medical 
care of Japan and the efforts of preventive cardiology in 
comparison with the situation in other countries.

The place of cardiovascular disease in the history of 
medicine

The most recent causes of deaths in Japan (statistics for 
2018) were as follows: malignant neoplasms (tumors) 
with 373,547, CVD with 208,210, senility with 

109,606, and cerebrovascular disease with 108,165. 
CVD and cerebrovascular disease account for 23.2% of 
all deaths (2).
 According to the United States statistics for 2018, 
the leading causes of the 2,813,503 deaths per year in 
the United States are heart disease (647,457), malignant 
neoplasms (599,108), accidents (169,936), chronic 
respiratory diseases (160,201), and strokes (146,383). 
CVD account for 28.2% of all deaths, including heart 
disease and stroke (3). Conquering CVD is a challenge 
not only for Japan, but for most developed countries.
 The place of CVD in the history of medicine has 
largely changed. Today, the novel coronavirus infection 
(COVID-19) is rampant throughout the world. Since 
the dawn of history, infectious diseases have been the 
greatest threat to humanity. The Black Death in the 14th 
and 16th centuries and the Spanish flu in the early 20th 

century are the most notable examples of infectious 
disease pandemics. In Japan, tuberculosis was the leading 
cause of death in the early 20th century (the death rate 
from tuberculosis in 1918 was 257.1 per 100,000 people, 
far higher than that of malignant neoplasms (4)). On the 
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other hand, prevention of infectious diseases was greatly 
promoted by improved sanitary conditions and the 
development of vaccines or antibiotics. The Tuberculosis 
Prevention Act was enacted in 1951, and the prevalence 
of streptomycin and other antimicrobial treatments 
has dramatically reduced the mortality rate due to 
tuberculosis in Japan.
 While deaths from tuberculosis have decreased 
dramatically, stroke, particularly cerebral hemorrhage, 
was the main cause of death in Japan after World War 
II. The high salt content of the Japanese diet originally 
caused a high prevalence of hypertension, and the 
lack of proper control of hypertension is thought to 
have increased the number of deaths from cerebral 
hemorrhage. A national campaign to reduce salt 
intake was launched, and the Labor Standards Law 
required employers to provide workers with medical 
examinations in 1947, and the amendments to the 
National Health Insurance Law made antihypertensive 
treatment more widespread in 1961, which improved 
the management of hypertension. Along with improved 
management of hypertension, the mortality rate from 
stroke (cerebral hemorrhage) has dramatically decreased 
(Figure 1). The mortality rate from cerebral hemorrhage 
reached a high of 266.7 per 100,000 men in 1960 and 
213.9 per 100,000 women in 1951, then decreased to 
15.9 per 100,000 men and 6.9 per 100,000 women in 
2013 (5). In 1972, the Occupational Health and Safety 
Law was enacted, and in addition to the tuberculosis-
related health checkup items that had been included in 
the Labor Standards Law, items such as blood pressure 
measurement were added to the health checkup. Since 
then, items aimed at health management other than 
countermeasures against infectious diseases have been 
added, and these items are now part of regular health 
checkups. Under the Community Health Law, health 
centers have been established throughout the country to 

provide health checkups for local residents (6).
 While deaths from cerebral hemorrhage have 
decreased, mortality from lifestyle-related diseases such 
as metabolic syndrome and ischemic heart disease has 
been on the rise since 1990 due to unhealthy lifestyles 
including the westernization of diet, urban lifestyles, 
and physical inactivity (Figure 2). To reduce the burden 
of ischemic heart disease, it is important to prevent 
these lifestyle-related diseases that are increasing in 
middle-aged adults.
 In 2008, the Ministry of Health, Labour and Welfare 
(MHLW) started the Specific Health Examination 
(commonly known as "metabolic syndrome health 
examination") (7) for adults between the ages of 40 
and 74. The Specific Health Examination is a rare 
initiative in the world that aims for early detection of 
lifestyle-related diseases such as metabolic syndrome 
and the prevention of CVD on a nationwide scale. Ten 
years have already passed since the Specific Health 
Examination began, and it is now time to review the 
effectiveness of the Specific Health Examination 
and devise more effective ways to conduct health 
examinations.
 Heart failure is one of the most important CVD 
that will become increasingly important in the future. 
The number of patients with heart failure has been 
increasing rapidly in Japan due to the rapid aging of 
society and the increase in the number of young and 
middle-aged people with ischemic heart disease. The 
number of patients with heart failure is estimated to 
continue to rise, reaching 1.3 million by 2030 in Japan 
(8).
 The epidemiological situation of an increasing 
number of patients with heart failure is called "heart 
failure pandemic", which is a common problem not 
only in Japan but also in other developed countries with 
aging populations. In 2015, the proportion of the elderly 
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Figure 1. Trends in mortality by stroke category in Japan (per 100,000). Data Source: (5).
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and care, which not only degrades the quality of life of 
the individual patient, but also places a heavy burden 
on the family to support the patient, which cannot be 
overlooked in terms of social productivity. The fact 
that CVD, including stroke and heart failure, are major 
causes of reduced healthy life expectancy (13-15) as 
well as reduced life expectancy, is one of the major 
reasons why it is important to prevent CVD.

Impact on medical costs

The cost of medical care in Japan has continued to 
increase: from 16.0 trillion yen (160 billion dollars) 
in 1985 to 30.1 trillion yen (301 billion dollars) in 
2000 and 42.3 trillion yen (423 billion dollars) in 2015 
(Figure S2, https://www.globalhealthmedicine.com/site/
supplementaldata.html?ID=27). The share of medical 
costs for the elderly in the later stages of life has also 
increased as a percentage of national medical costs, 
rising from 25.4% in 1985 to 35.9% in 2015 (16). CVD 
are a significant burden on medical costs, with medical 
care costs for CVD of 5.9 trillion yen (59 billion dollars), 
which accounted for the highest percentage (19.9%), 
followed by "Malignant neoplasms" at 4,125.7 billion 
yen (41.2 billion dollars) (13.7%), "Musculoskeletal and 
connective tissue diseases" at 2,326.1 billion yen (23.2 
billion dollars) (7.7%), "Respiratory diseases" at 2,223.0 
billion yen (22.2 billion dollars) (7.4%), and "Injury, 
poisoning and other external causes" at 221.2 billion 
yen (2.2 billion dollars) (7.4%) (17). By age group, 
malignant neoplasms accounted for 1,521.2 billion yen 
(15.2 billion dollars) (13.0% of the total) more than CVD 
among those under 65 years of age, but CVD accounted 
for 4,686.9 billion yen (46.9 billion dollars) (25.5%) 
more than malignant neoplasms among those 65 years 
of age and older. Considering that Japan's population 
will be aging further in the future, prevention of CVD 
is extremely important from a health care economic 
standpoint.

in Japan (the percentage of the population aged 65 and 
over) was 26.6%, which is higher compared to 14.6% in 
the United States, 21.1% in Germany, and 9.7% in China 
(9). Japan is one of the countries with the most aged 
population in the world. Japan is aging rapidly: in 1960, 
Japan's aging rate was 5.7%, whereas in 2010 it reached 
23.0% (Figure S1, https://www.globalhealthmedicine.
com/site/supplementaldata.html?ID=27). In 2018, for a 
population of 126.43 million, there were 35.56 million 
(28.1%) people aged 65 years and older, and 17.95 
million (14.2%) people in the later stages of 75 years and 
older. Declining birthrate as well as aging population in 
Japan is a difficult problem to solve, and the percentage 
of aged population is expected to continue to increase 
in the future, with the Cabinet Office estimating that by 
2065, approximately 1 in 2.6 Japanese will be 65 years of 
age or older, and 1 in 3.9 will be 75 years of age or older 
(10). Because aging is the greatest risk factor for heart 
failure, the number of patients with heart failure in Japan 
will inevitably increase in the future. In our study, more 
than 50% of heart failure patients were aged 80 years or 
older, and the number of very old people aged 90 years 
or older was close to 20% of heart failure patients (11). 
As an advanced aging society, Japan's efforts to address 
the heart failure pandemic at the national level are getting 
attention from countries around the world.

Three reasons why prevention is important in 
cardiovascular disease

Effect on healthy life expectancy

Although Japan is known as one of the countries with 
the longest life expectancy in the world, there is a gap 
of about 10 years between healthy life expectancy and 
actual life expectancy (about 9 years for men and 12 
years for women (12)). This gap is a period of time 
during which patients are limited in their daily lives 
due to health problems, such as the need for support 
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Figure 2. Mortality rate by disease (per 100,000). Blue: tuberculosis; gray: cerebrovascular disease; orange: ischemic heart 
disease; yellow: malignant neoplasm. Data Source: (4).
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Prevention is effective for cardiovascular disease

Many epidemiological studies have identified a variety 
of risk factors for CVD. As discussed in more detail 
below, many of the risk factors for CVD are modifiable 
risk factors that can be ameliorated by lifestyle 
modifications and pharmacological intervention, and 
a large body of evidence demonstrates that proper 
management of these modifiable risk factors can reduce 
the future incidence of CVD (18-20). In Japan, a major 
objective of widespread health screening is to detect 
these risk factors early. The major goal of widespread 
health screening in Japan is the early detection of 
these risk factors and early intervention to prevent the 
development of CVD. It should be emphasized that, 
compared with malignancies, degenerative diseases, 
and genetic disorders, modifying risk factors is more 
effective for the prevention of most CVD.

Epidemiological studies identifying risk factors for 
cardiovascular disease

Many epidemiological studies have been conducted 
in Japan and abroad to clarify risk factors for CVD. 
Representative epidemiological studies are described 
below.

Framingham study

The Framingham study (21), the first large-scale 
epidemiological study of CVD, was initiated in 1948 
by the National Institutes of Health in Framingham, 
Massachusetts, USA. At the time, the increase in CVD 
was an epidemiologic problem in the United States, 
but little was known about risk factors of CVD. The 
Framingham study, which began with 5,209 adult 
residents between the ages of 30 and 62, is an historic 
study that is now on its third generation of participants. 
The Framingham study revealed risk factors for CVD, 
including obesity, hypertension, hypercholesterolemia, 
diabetes mellitus, smoking, and physical inactivity (22), 
which have shaped today's cardiovascular practice. 
Framingham Risk Score, which is widely used in the 
CVD prediction, was published in 1998. Framingham 
Risk Score predicts incidence of ischemic heart disease 
within 10 years based on the sum of age, gender, total 
cholesterol, high-density lipoprotein (HDL) cholesterol, 
systolic blood pressure, blood pressure medication, and 
smoking status (23).

Hisayama study

Since 1961, the Department of Public Health of Kyushu 
University has been leading a prospective follow-up 
study of CVD which mainly focused on stroke among 
the residents of Hisayama-cho (population 8,400), 
which is adjacent to Fukuoka City (24). Residents of 

Hisayama have about the same age and occupational 
distribution as the national average, and they represent 
an average Japanese population with little or no bias. 
The study was prompted by the fact that, at the time, 
deaths from cerebral hemorrhage were 12.4 times higher 
than those from cerebral infarction in Japan, which 
was significantly higher than in Europe and the United 
States, and there were inquiries from European and 
American researchers that the predominance of cerebral 
hemorrhage may have been due to a misdiagnosis. There 
was no data to verify this, so the Hisayama study was 
initiated to clarify the reality of stroke in Japan. Early 
data of Hisayama study showed that the mortality rate 
from cerebral hemorrhage was 1.1 times that of cerebral 
infarction, which was inconsistent with the Japanese 
report at that time, which stated that the mortality 
rate from cerebral hemorrhage was 12.4 times that of 
cerebral infarction. Therefore, it is possible that some 
of the cases diagnosed as cerebral hemorrhage should 
have been diagnosed as cerebral infarction. A unique 
feature of the Hisayama study is the high autopsy rate 
of 75%. Autopsies are indispensable in determining the 
exact cause of death. The follow-up rate is also high 
(99%), and a new cohort of residents aged 40 years or 
older is added to the study every 5 years, providing 
insight into changes in lifestyle and prevalence of risk 
factors.
 Although there is an amount of knowledge that has 
been revealed by the Hisayama study, we highlight 
two of them here. First, high diurnal variation in home 
blood pressure was found to be a risk for development 
of dementia (25). Although observational studies had 
previously shown that high variation in blood pressure 
per reception was indicative of cognitive decline, 
none had evaluated home blood pressure. This study 
suggested that home blood pressure variability and 
hypertension were associated with the development of 
vascular dementia (25), whereas home blood pressure 
variability (independent of hypertension) was a risk 
for Alzheimer's disease (26). In another study, airflow 
limitation was found to be a significant risk factor for 
carotid atherosclerosis, especially in middle age (27). 
This is the first study to show a relationship between 
chronic obstructive pulmonary disease with airflow 
limitation and carotid atherosclerosis in a large group of 
the Asian population (27).

Suita study

This cohort study began in 1989. Of 12,200 men and 
women randomly selected from the basic resident 
register in Suita, Osaka Prefecture, 6,485 people 
aged 30-79 years old who underwent an initial health 
examination were included in the study (28). After the 
initial health check-up, the participants undergo regular 
check-ups every two years at the National Cerebral and 
Cardiovascular Center. The survey is conducted annually 
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by mail or telephone. The Suita Cardiovascular Disease 
Score, which predicts the probability of developing 
coronary artery disease and stroke within 10 years, 
was developed based on data tracking the incidence of 
coronary artery disease and stroke through December 
2013 (29).
 The risk of myocardial infarction in the Japanese 
population is enormously lower than that in Westerners. 
A comparison of the diagnostic performance of the 
Framingham Risk Score, a score used in Europe and 
the United States and the Suita score showed that the 
Framingham Risk Score tended to overestimate the 
probability of developing coronary artery disease (up 
to 14%), whereas the Suita score almost accurately 
predicted the probability of developing coronary artery 
disease (30). The Suita score is expected to be useful 
in predicting cardiovascular events in the general 
population living in an urban setting.

Modifiable risk factors in cardiovascular disease

Obesity and metabolic syndrome

Medical problems from a nutritional perspective 
have shifted from being caused by malnutrition to 
overnutrition in the immediate aftermath of World 
War II. The diet of the Japanese people changed 
dramatically between 1950 and 1975, with intake of 
meat, poultry and eggs increasing 7.5-fold, fat intake 
increasing 6-fold, and milk intake increasing 15-fold 
(31). Westernization of dietary habits and overnutrition 
led to a noticeable increase in obese subjects. As shown 
in the Figure, the average BMI has increased, especially 
among men (Figure 3A), and the proportion of obesity 
has increased accordingly. Because obesity is closely 
related to the development of lifestyle-related diseases 
and even CVD (32), early detection of overweight and 
obesity through health checkups and other measures, 
including nutritional and exercise guidance, are 
necessary to maintain an appropriate body weight.
 The diagnostic criteria for metabolic syndrome in 
Japan include i) Waist circumference of ≥ 85 cm for 
men and ≥ 90 cm for women; ii) Two or more of the 
following items must be met: (a) triglycerides ≥ 150 
mg/dL, or HDL < 40 mg/dL, (b) systolic blood pressure 
of ≥ 130 mmHg or diastolic blood pressure of ≥ 85 
mmHg, (c) fasting blood glucose of ≥110 mg/dL (33).
 O b e s i t y,  a b d o m i n a l  o b e s i t y  ( h i g h  w a i s t 
circumference), and metabolic syndrome often coexist. 
On the other hand, the term "metabolically healthy 
obesity" has been used to describe a condition that 
is obese but not associated with metabolic disorders 
or the metabolic syndrome, and it has received much 
attention (34,35). There are two definitions of obesity 
by itself, one with a cutoff of BMI 30 kg/m2 and the 
other with a cutoff of BMI 25 kg/m2. Furthermore, 
metabolically healthy obesity is often defined as a 

condition in which "obesity is present but no metabolic 
abnormalities are present at all," and is sometimes 
defined as "being obese but not meeting the definition 
of metabolic syndrome." The fact that the definition of 
metabolic syndrome differs from country to country 
is another reason for the confusion in the definition 
of metabolically healthy obesity. In addition, there 
are cases of metabolic syndrome that shift from 
metabolically healthy obesity to metabolically 
unhealthy obesity over time, and more detailed studies 
in this area will help to establish the definition and 
understand the optimal management for "metabolically 
healthy obesity".

Hypertension

Although it is important to exclude secondary 
hypertension, such as primary hyperaldosteronism, 
from hypertensive cases, many of the cases have so-
called "essential" hypertension, which is caused by 
a combination of environmental and genetic factors 
that contribute to the predisposition to hypertension. 
Epidemiological studies in Japan have shown a correlation 
between average salt intake and the prevalence of 
hypertension in the region. Epidemiological studies have 
also shown that dietary treatment, such as salt restriction, 
is effective in lowering blood pressure. Conventional 
Japanese diets contain too much salt, which increases 
the prevalence of hypertension and contributes to the 
incidence of stroke. As mentioned above, national-scale 
interventions in salt intake restriction and hypertension 
management began around 1960, and the daily salt 
intake of Japanese people was about 15 g in the 1950s, 
but in the 2010s it was less than 10 g (Figure 3B) (36). 
Salt reduction is important not only for the prevention of 
hypertension, but also for the prevention of heart failure 
and chronic renal failure, and we should continue efforts 
to reduce salt intake.
 A current topic in hypertension is the diagnostic 
criteria for hypertension: the ACC/AHA blood pressure 
guidelines published in 2017 lowered the value of blood 
pressure in the diagnostic criteria for hypertension from 
140 mmHg of systolic blood pressure and 90 mmHg of 
diastolic blood pressure to 130 mmHg of systolic blood 
pressure and 80 mmHg of diastolic blood pressure (37). 
On the other hand, the European guidelines remained 
the previous definition of hypertension and defined 
hypertension as systolic blood pressure ≥ 140 mmHg 
or diastolic blood pressure ≥ 90 mmHg (38). Similarly, 
the Japanese guidelines published in 2019 did not 
change the criteria for hypertension, and therefore, 
the diagnostic value for hypertension is the systolic 
blood pressure of 140 mmHg or the diastolic blood 
pressure of 90 mmHg (39). On the other hand, as the 
SPRINT study (40) showed, strict antihypertensive 
treatment has proven to be effective in reducing 
cardiovascular events. In addition, large registry studies 
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in the United States and South Korea have shown that 
blood pressure classifications based on the 2017 ACC/
AHA blood pressure guidelines are effective for risk 
stratification of cardiovascular events in young adults 
(41,42). Furthermore, the analysis of a population-
database in Japan also showed that compared with 
normal blood pressure, both stage 1 hypertension and 
stage 2 hypertension according to the 2017 ACC/AHA 
blood pressure guidelines were associated with an 
elevated risk of heart failure and atrial fibrillation (43). 
We need further data to establish the cut-off value of 
blood pressure for the diagnosis of hypertension and to 
determine the optimal target value of blood pressure for 
the prevention of CVD.

Hypercholesterolemia (Dyslipidemia)

The prevalence  of  hypercholes terolemia  and 
dyslipidemia in the Japanese population has changed 
significantly due to the westernization of diet in the 
Japanese people. The earliest report on lipid levels in 
official statistics is the Third Cardiovascular Disease 
Survey, conducted in 1980 (44). The Cardiovascular 
Disease Survey is conducted every 10 years, and it 
reports the change in lipid levels for the 30 years 
from 1980 to 2010. The increase in serum cholesterol 
levels between 1980 and 1990 for both men and 
women was greater than in the latter two decades, 
from 186 mg/dL in 1980 to 199 mg/dL in 1990 for 
men aged 30 years and older, and from 191 mg/dL to 
207 mg/dL for women aged 30 years and older, with 
an increase of 13-16 mg/dL in 10 years, respectively 

(Figure 3C). The prevalence of dyslipidemia in people 
aged 30 years and older changed from 1980 to 2010 
in the Cardiovascular Disease Basic Survey and the 
National Health and Nutrition Survey (Figure 3D). 
These results were estimated from the prevalence of 
hypercholesterolemia based on the census population 
and total cholesterol levels in each year. The criteria 
for hypercholesterolemia which have long been used 
in Japan and the United States are as follows: 220 mg/
dL or higher in Japan and 240 mg/dL or higher in the 
United States (44).
 In addition, according to a 2017 survey by the 
Ministry of Health, Labour and Welfare on the proportion 
of people with suspected dyslipidemia according to age 
and sex, the proportion of men is higher than that of 
women under 60 years of age, whereas the proportion 
of women is similar to that of men over 60 years of age 
(Table 1) (45).
 F o r  p a t i e n t s  w i t h  h y p e r c h o l e s t e r o l e m i a 
(dyslipidemia), it is important to first investigate 
the causes (e.g.  familial hypercholesterolemia, 
hypothyroidism), as well as to provide nutritional and 
lifestyle guidance. We believe that early introduction of 
statins is the key to prevent future CVD. Statins have 
become an essential part of the armamentarium against 
CVD based on the extensive evidence both on primary 
prevention and secondary prevention for CVD. As 
shown in the Table, the lower the low-density lipoprotein 
cholesterol (LDL-C) levels achieved in both primary 
and secondary CVD prevention, the lower the incidence 
of cardiovascular event rate (Table 2) (46). Particularly 
for secondary CVD prevention, the LDL-C target of less 

www.globalhealthmedicine.com

Figure 3. Trends in modifiable risk factors of cardiovascular disease among Japanese. (A) Trends in BMI. Blue: male; 
Orange: female. (B) Trends in salt intake. (C) Trends in serum cholesterol levels (mg/dL). Blue: male; Orange: female. (D) 
Prevalence of dyslipidemia, age 30 years and older. Blue: > 220 mg/dL (male); orange: > 240 mg/dL (male); gray: > 220 mg/dL 
(female); yellow: > 240 mg/dL (female). Data Source: (https://www.nibiohn.go.jp/eiken/kenkounippon21/eiyouchousa/keinen_
henka_shintai.html (36, 44)).
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than 70 mg/dL should be achieved. However, achieving 
the therapeutic target of LDL-C is sometimes difficult in 
real-world clinical practice. Notably, there may be cases 
that require the highest dose of statins, multiple drugs, or 
even PCSK9 inhibitors, particularly in cases of familial 
hypercholesterolemia.

Diabetes mellitus

It is also widely known that diabetes mellitus is 
associated with CVD. Although non-pharmacological 
treatments such as dietary counseling are the first choice 
for diabetes mellitus, in practice, many patients require 
pharmacological treatment including oral diabetic drugs 
or insulin. The current topic in the treatment of diabetes 
mellitus is the SGLT2 inhibitors, which exert their 
glucose-lowering effects by inhibiting glucose reuptake 
in the renal proximal tubules. Large clinical trials such 
as the ACCORD trial (47), the ADVANCE trial (48) 
and the VADT trial (49) have shown that strict glycemic 
control does not reduce cardiovascular events in type 2 
diabetes mellitus. In addition, DPP4 inhibitors, which 
have shown positive results in animal studies, did not 
reduce cardiovascular events in the SAVOR-TIMI53 
(50), EXAMINE (51), and TECOS studies (52). Rather, 
the SAVOR study showed an increase in heart failure 
hospitalizations in the DPP4 inhibitor group. In the 
EMPAREG-OUTCOME study (53) and the CANVAS 
study (54), SGLT2 inhibitors were shown to reduce 
cardiovascular events (55), and have become the focus 
of attention in diabetes mellitus treatment. In particular, 
the effect of SGLT2 inhibitors on heart failure events 
is an important finding in the heart failure pandemic 
era arriving in the near future. The subsequent DAPA-
HF study (56) showed that SGLT2 inhibitors reduce 
cardiovascular death and heart failure hospitalizations 
in heart failure patients with reduced left ventricular 
systolic function, with or without diabetes mellitus. The 
mechanism of this beneficial effect of SGLT2 inhibitors 
is still unclear, and further studies are needed to 

understand the mechanism of this cardiovascular effect.

Smoking

Smoking is also a major risk for CVD. Smoking 
increases the risk of mortality from CVD by 2.07-
fold (57). Our study also showed that smoking would 
increase unstable plaque in the carotid arteries (58). 
Passive smoking, even in the absence of smoking, has 
also been shown to increase the risk of atherosclerosis, 
stroke, and all-cause mortality. A meta-analysis shows 
that smoking increases all-cause mortality by 1.18 times 
and CVD by 1.23 times (59). In addition, one-third of 
coronary artery disease deaths were associated with 
smoking or passive smoking (32). In Japan, awareness-
raising efforts have been vigorous and smoking rates 
have decreased significantly (Figure S3, ,https://www.
globalhealthmedicine.com/site/supplementaldata.
html?ID=27) (60). Because smoking is also a risk factor 
for the development of many malignancies, additional 
anti-smoking educational activities are needed.

Physical inactivity

Lack of exercise habits has also been shown to be a 
risk factor for CVD (32). The development of urban 
lifestyles, including sedentary work indoors, has 
reduced the amount of time people spend on exercise 
and physical activity. An important theme in preventive 
medicine is the setting of appropriate exercise habits 
tailored to each person's lifestyle.

Japan's health examination system and comparison 
with other countries

We have described that CVD are important in Japan's 
medical care in various ways, and that early detection 
and treatment of lifestyle-related diseases underlying 
CVD can prevent development of CVD. Japan's health 
checkup system would be useful for early detection of 
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Table 1. Percentage of people with suspected dyslipidemia by age and gender

Total
Male
Female

Total

42.2
47.7
38.6

30-39

26.3
44.2
16.9

20-29

21.1
27.0
17.2

40-49

35.4
52.8
25.9

50-59

52.2
56.7
49.3

60-69

52.3
52.6
52.0

70~

43.9
41.4
45.9

Table 2. Relationship between LDL-C achievement and cardiovascular event rates

Primary prevention

Secondary prevention

Trial

WOSCOPS
AFCAPS

4S
CARE
LIPID

Baseline LDL-C
(mg/dL)

192
150
188
139
150

LCL-C Achieved
(mg/dL)

159
115
122
  98
112

Statin Event Rate
(%)

  5.3
  3.5
19.4
10.2
12.3

Placebo Event Rate
(%)

  7.5
  5.5
27.9
13.2
15.7
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lifestyle-related diseases and prevention of future CVD.
 The health examination system in Japan has three 
main components: health examination of workers, 
health examination of community residents, and health 
examination of students. The first health examination 
of workers was made mandatory by employers under 
the Labor Standards Law, which was enacted in 1947. 
At that time, the main purpose was the early detection 
of tuberculosis, but after that, with a decrease in the 
number of tuberculosis infections. The Occupational 
Safety and Health Law was enacted in 1972, and blood 
pressure measurement was added for the purpose 
of early detection and treatment of hypertension. 
Since then, health checkups have been launched for 
the purpose of health management, and these have 
become the current regular health checkups. Health 
checkups for local residents are carried out by health 
centers under the Community Health Law. Students are 
required to undergo medical examinations by June 30 
of each school year under the School Health and Safety 
Act of 1958.
 In addition, the system of voluntary physical 
examinations called "Ningen (Human) dock", which 
began in 1954, is unique to Japan. This system was 
initiated for the wealthy, but it has since become more 
widespread, with approximately three million people 
undergoing the procedure each year. The physical 
examinations also include options such as brain and heart 
checks, and the early detection of CVD is one of the 
main purposes of the complete physical examinations.
 In the United States, health examinations are also 
conducted under the direction of family physicians 
and are voluntary, as in Japan, but the content of the 
examinations is not as uniform as in Japan. In the U.K., 
free medical examinations are provided by the national 
health insurance system through registered family 
physicians, but the content of these examinations is not 
as comprehensive as in Japan.
 In this regard, it is of academic interest to know the 
extent to which the specific health checkups (metabolic 
syndrome checkups) that have been carried out in 
Japan since 2008, as well as the Ningen dock for 3 
million people who voluntarily undergo them at their 
own expense, contribute to the early detection and 
prevention of lifestyle-related diseases and CVD.

Utilizing physical examination data and health 
checkup data for clinical research

A large amount of data on physical examinations are 
valuable real-world data that can be utilized for clinical 
research. In the following, we would like to introduce 
our research activities using these real-world data.
 Physical examination data analyses have already 
shown various findings. These below are several 
examples of our research in collaboration with the 
Department of Cardiovascular Medicine and the 

Preventive Medicine Center, the University of Tokyo 
Hospital. The definition of hypertension differs among 
the United States and Europe and Japan, which is 
controversial even today. The association between 
carotid intima-media thickening, a good predictor of 
future CVD, and the new BP categories according to 
updated ACC/AHA guidelines was examined in those 
who underwent physical examinations at the Preventive 
Medicine Center. The results showed that, in stage 
1 hypertension, which is defined as systolic blood 
pressure of 130-139 mmHg or diastolic blood pressure 
of 80-89 mmHg, early phase atherosclerotic plaques 
were more likely to develop than in the normotensive 
group (61). Similar results were obtained for CAVI 
(cardio-ankle vascular index), a measure of arterial 
stiffness, in males (62). These findings suggest that 
stage 1 hypertension according to the updated ACC/
AHA blood pressure classification is significantly 
associated with atherosclerotic change in adults.
 Another example is about body weight change, 
which is one of the most important parameters in 
preventive medicine. We reported that body composition 
data showed that body fat weight change accounts for 
about 70% of the body weight change in adulthood (63), 
and that this should be considered to be primarily a 
change in fat weight, both during weight gain and during 
weight loss. It was also reported that changes in body 
weight over time are strongly associated with changes in 
blood pressure (64) and lipid profiles (65), emphasizing 
the importance of weight control in management of 
lifestyle-related diseases.
 We want to mention metabolically healthy obesity, 
which is defined as "obesity (BMI ≥ 25 kg/m2) but not 
meeting the diagnostic criteria for metabolic syndrome 
in Japan" compared to the non-obese group. It has been 
shown that carotid intima-media thickness progresses 
in the metabolically healthy obesity group (66). On the 
other hand, the risk of atherosclerosis increases from the 
stage when abdominal circumference is smaller than the 
criteria for abdominal circumference (85 cm or more for 
men and 90 cm or more for women), which is included 
in the diagnostic criteria for metabolic syndrome in Japan 
(67), suggesting the optimal abdominal circumference 
cutoff for predicting development of cardiovascular 
events remains controversial. Smoking was shown to 
be an independent risk factor for carotid artery high-
risk plaque formation (58), suggesting that smoking 
is significantly related to the early-phase pathogenic 
process of acute coronary syndromes and cerebral 
infarction.
 With regard to health screening, we are collaborating 
with the Department of Clinical Epidemiology on a 
study using the JMDC Claims Database, which mainly 
collects data on health checkups and insurance claims 
data. It has already shown that the Cardiovascular 
Health Metrics, an indicator of risk for CVD, are 
correlated between couples (68), and that a weight gain 
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of 10 kg or more from age 20 years, even in the absence 
of obesity, is associated with an increased risk of future 
cardiovascular events (69). Additionally, we have also 
reported the importance of modifiable risk factors for 
the prevention of CVD in young adults (70-72), and 
the association of the blood pressure classification 
according to the 2017 ACC/AHA guideline with the 
incidence of CVD (43). These real-world data will have 
great potential for further clinical investigation.
 As the importance of preventive cardiology increases 
in the future, we should analyze the real-world data 
from health checkups in Japan in detail and disseminate 
these results to clinical practice, which would promote 
preventive medicine and public health.

Conclusion

By reviewing the changes in the major causes of death 
in Japan, we believe that CVD will become even 
more important in Japan in the future, and that they 
will not be overlooked in terms of shortening healthy 
life expectancy and increasing medical costs. Most 
importantly, CVD can be prevented by intervening in 
the modifiable lifestyle and lifestyle-related diseases 
that predispose people to CVD. In light of these points, 
Japan's universal health insurance system and extensive 
health checkup system, which cover almost all of its 
citizens, would play an important role. We need to 
disseminate knowledge gained by use of data from 
the universal health insurance system, and the health 
checkup system conducted on the Japanese people, 
which will contribute to the development of preventive 
cardiology.
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