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ARTICLEINFO ABSTRACT

In the Japanese workplace, employers are required to provide annual health checkups for
workers in accordance with the “Industrial Safety and Health Law,” which also mandates
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that an occupational physician be assigned to companies employing at least 50 workers.
The annual medical examination includes testing for the early detection of cardiovascular
risk factors such as hypertension, dyslipidemia, diabetes, and the metabolic syndrome.
This approach has successfully contributed to the extremely low incidence of coronary
artery disease among Japanese workers. However, problems such as poor health and the
low rate of participation in health checkups among small-scale companies still persist.
Furthermore, although most wellness delivery systems in Japan employ strategies
targeting high-risk individuals, instituting a strategy addressing the broader population
irrespective of screening may be effective in reducing disease risk in the overall
population. As a future direction, we should therefore develop practical methods for
implementing a population strategy.

© 2014 Elsevier Inc. All rights reserved.

Current system for cardiovascular disease
prevention in the Japanese worksite

Today, the majority of the Japanese population undergo
annual health checkups. More specifically, approximately
70% of men and 60% of women over the age of 20 receive
some type of health examination at least once a year." Mass
health screening is offered to all individuals in Japan at the
worksite, school, community, and so on. In the workplace,
employers are required to provide annual medical examina-
tions for workers, and workers are likewise mutually obligat-

Statement of Conflict of Interest: see page 520.

ed to participate in health evaluations. These requirements
are prescribed by Article 66 of the “Industrial Safety and
Health Law,”? which was established in 1972.

The primary aim of the annual health examination is to
identify general health problems among the workers. Article
44 of the “Ordinance on Industrial Safety and Health”? lists
the health conditions to be assessed in the medical evalua-
tion; these vary according to the changing epidemiology of
diseases. For example, mortality due to tuberculosis is
decreasing since the end of the Second World War, whereas
the prevalence of non-communicable diseases (NCDs) such as
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Abbreviations and Acronyms

3M Study = Morbidity of Myocar-
dial Infarction Multicenter Study
in Japan

BP = blood pressure
CAD = coronary artery disease
CVD = cardiovascular disease

DM

HDL = high-density lipoprotein

HIPOP-OHP = High-risk and Pop-
ulation strategies for occupa-
tional Health Promotion Study

HR = hazard ratio

HTN = hypertension

JMS = Jichi Medical School
LDL = low-density lipoprotein
MetS = metabolic syndrome

MI = myocardial infarction

hypertension  (HTN)
and diabetes mellitus
(DM) is increasing.
Since 1990, the annual
medical examination
has included items
for the early detection
of NCDs.

Additionally, ~ since
2001, all workers are eligi-
ble to receive a “worker’s-
accident secondary med-
ical examination” follow-
ing the routine health
check-up through the
workers' accident com-
pensation insurance sys-
tem. The purpose of this
examination is to facili-
tate early detection of
NCDs and related com-
plications,  particularly,
cardiovascular ~ disease
(CVD). Several factors led

to the addition of this
secondary medical ex-
amination. Fiist, it was
recognized that the
number of CVD cases
triggered by excessive
workload was increasing.
Second, the majority of
these cases tended to
harbour underlying sub-
clinical atherosclero-
sis and/or related risk factors, but neglected to seek
intervention; thus, these high-risk workers may be very fragile
when overworked. Third, because most atherosclerotic dis-
eases are caused by inappropriate lifestyle habits, it is
important to identify early risk factors for each individual in
order to provide appropriate guidance and implement suitable
measures that can improve lifestyle. Intervening at an early
stage may also prevent symptomatic atherosclerotic diseases
and reduce ‘Karoushi,’ death due to overwork.

The “worker’s-accident secondary medical examination”
consists of the following: a) fasting blood tests, including
serum high density lipoprotein (HDL) cholesterol, low-density
lipoprotein (LDL) cholesterol, triglyceride, blood glucose, and
haemoglobin Alc; b) exercise electrocardiography or echocar-
diography; c¢) carotid ultrasonography, and d) tests for
microalbuminuria. Based upon the results of the secondary
examination, workers who are deemed to be high-risk due to
angina on exertion, the presence of CVD, DM, or other
conditions, are immediately referred to an appropriate
hospital for further management. Workers who are not
high-risk receive “A Special health guidance” from a doctor
or public health nurse in order to improve their lifestyle.

The “Industrial Safety and Health Law”? mandates that
companies employing at least 50 workers must assign an

NCDs = non-communicable
diseases

PA = physical activity

‘WHO-MONICA = World Health
Organization-multinational
monitoring of trends and
determinants in cardiovascular
disease
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occupational physician who meets at least one of the re-
quirements specified in Article 14 of the “Ordinance on
Industrial Safety and Health.”® There are approximately
83,000 occupational physicians in Japan.* One of the most
important jobs of the occupational physician is primary
prevention of NCDs in the worksite. On the basis of the
medical examination, the occupational physician can order
workers with abnormal findings to be re-examined or refer
them for consultation with other medical specialists. Workers
seeking consultation from specialists can readily access any
medical institution through the ‘Kaihoken' system, health
insurance for all, which was established in Japan in 1961.
‘Kaihoken’ ensures free access to all types of health services
with a self-pay rate of 30% applied across all citizens in Japan.
This system is also credited with playing an important role in
reducing stroke mortality in Japan after the mid-1960s.”

Prevalence of CVD risk factors and incidence of
coronary artery disease in Japanese workers

With regard to CVD subtypes, the incidence of coronary artery
disease (CAD) is much lower in Japan than that observed in
Western countries®; however, a high-fat diet,” and reduced
physical activity (PA) are anticipated to increase the incidence
of CAD. In fact, both the total cholesterol concentration and
body weight of the Japanese population have continued to
rise over the past 20 years with the prevalence of DM also
increasing.®

Although many previous cohort studies have investigated
risk factors for CVD in the Japanese general population,®*°
well-designed studies on CVD risk factors in Japanese workers
are scarce. Among the few studies, the Morbidity of Myocar-
dial Infarction Multicenter Study in Japan (3M Study)**™*
investigated the morbidity from acute myocardial infarction
(MI) and risk factors for Ml in Japanese workers. Employing
definitions for MI and CAD death established by the World
Health Organization-Multinational MONItoring of trends and
determinants in CArdiovascular disease (WHO-MONICA)
Project, the 3M Study identified a total of 297 fatal and
nonfatal CVD events among 133,099 workers (109,550 men,
23,549 women) from 41 workplaces during the period from
April 1994 to March 1997, and 257,440 workers (207,310 men,
50,130 women) from 76 workplaces from April 1997 to March
2000. Full-time occupational physicians provided care, and
most workplaces participating in the 3M Study represented
major companies in Japan. Up to 97.8% of workers aged 40 or
older in the study worksites participated in annual health
checkups. The age-standardized annual event rate of MI for
men aged 35-64 years was 40.2 per 100,000 persons.’* Among
the male workers, the crude annual event rates per 100,000
persons were 0 for those in their 20's, 2.5 for ages 30-34, 7.6 for
ages 35-39, 17.7 for ages 40-44, 52.4 for ages 45-49, 67.7 for
ages 50-54, and 71.9 for ages 55-59. These figures were
significantly lower compared with those previously reported
in Japanese coeval community dwellers.

The reduced frequency of Ml events among the workers in
this study may be attributable to preventive interventions as
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well as the early treatment of CAD risk factors. In the 3M
Study, 12% of men and 5.6% of women had HTN [blood
pressure (BP) >140/90 mmHg]; 26.5% and 25.8%, respectively,
had hypercholesterolemia (total cholesterol >220 mg/dl);
and 114% and 4.0%, respectively, had abnormal glucose
tolerance (fasting blood glucose =110 mg/dl). Body mass
index >26.4 (equivalent to the obesity index +20%) was
reported for 11.5% of men and 11.7% of women; 55% of men
in their 40's and 48.7% of those in their 50’s were smokers
compared with 24.0% and 16.3% for women in these age
categories, respectively.

The 3M Study was designed as a nested case-control
study.” For each case of Ml entered into the study between
1997 and 2000, two age-matched controls were randomly
selected from participants in risk factor surveys who had no
history of MI. A total of 723 male employees (241 cases and 482
controls) aged 35-65years were enrolled. Compared to
controls, the subjects had significantly higher serum LDL-
cholesterol and triglyceride levels, and lower HDL-cholesterol
levels. Using conditional logistic regression, predictive models
were also constructed to evaluate the risk of Ml on the basis of
CAD risk factors.”® The multivariable conditional odds ratios
(95% confidence intervals) for MI were 2.02 (1.29-3.16) for high
BP, 2.33 (1.51-3.59) for high LDL-cholesterol, 4.16 (2.36-7.33) for
low HDL-cholesterol, 1.49 (0.94-2.35) for high triglycerides,
1.46 (0.89-2.39) for high glucose, and 2.95 (1.90-4.59) for
current smoking. The predictive value for MI was markedly
reduced after excluding high LDL-cholesterol (change in
predictive value, —-3.4%), and further exclusions of low HDL-
cholesterol (-7.1%) and current smoking (-16.4%). Both high
LDL-cholesterol and low HDL-cholesterol levels were inde-
pendently associated with an increased risk of M. Addition-
ally, current smoking was highly predictive of Ml among
middle-aged men, which was a specific feature of Japanese
male workers.

A new trial for further wellness:
population strategy

Lifestyle modifications such as changes in diet and increased
physical activity are important for controlling the risk of
developing CVD. Interventional approaches to improving
lifestyle may consist of both high-risk and population
strategies.”**® The high-risk strategy identifies and reaches
out to individuals who are more vulnerable for developing
diseases. Most medical services including health checkups as
previously described are categorized as high-risk strategies.
While the high-risk strategy can be readily understood and
strongly motivates individuals to modify their behaviour, it
may not affect the majority who fail to meet the criteria for
screening high-risk individuals. Therefore, a high-risk strate-
gy may not significantly decrease the overall CVD risk in the
population. To effectively reduce the prevalence of a specific
disease in the broader population, it is necessary to lower the
average risk associated with each risk factor in the popula-
tion, even if the reduction is minimal. A population strategy,
which is more moderate, but universally applied to all
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without screening, may be effective in reducing the risk of
disease in the entire population.

When implementing a population strategy, it is important
to first evaluate the working environment and the employees’
lifestyles, and then, implement appropriate interventions.
Table 1 presents sample components of a population strategy
to control risk factors for CVD. Lifestyle improvements such
as dietary modifications (e.g., reducing salt intake or alcohol
consumption), increasing PA, and smoking cessation can
reduce or prevent CVD risk factors such as HTN, dyslipidemia,
and DM. Therefore, it is essential to include initiatives that
target the three factors, namely, nutrition, physical activity,
and smoking when implementing the population strategy to
control CVD risk factors.

In 1998, we initiated a large intervention trial, the High-
risk and Population strategies for occupational Health
Promotion Study (HIPOP-OHP Study). The HIPOP-OHP Study
incorporated a program aimed at reducing the development
of CVD risk factors in the workplace. Details of this study
have been published elsewhere.’®? Briefly, we recruited 12
companies in Japan, each of which had 500-1,000 employees.
The employees at these companies, including two non-
factory companies and 10 factories, were assigned to either
an intervention or control group. In the intervention group,
the health-related environment was improved using a
population strategy and individual interventions (high-risk
strategy). Interventions in the population strategy (Table 1)
were pragmatically introduced. In the control group, only
individual intervention teaching material was provided. The
baseline survey was conducted between 1999 and 2000, and
the intervention program was implemented between 2000
and 2004. In the intervention group, information on diseases
and lifestyle modification for all was provided. Posters and
stand-type Point of Purchase advertising menus were placed
on tables in the dining rooms at the workplaces.”” In
addition, health-related events were organized through
internal websites. To improve nutrition, the contents of
meals served in the workplace dining rooms and box
lunches delivered by caterers were evaluated, followed by
recommendations for sodium and potassium intake, nutri-
tional balance, and fat caloric intake. For PA, walking paths
were constructed or walking maps were prepared. An
“Active Point Campaign” using pedometers was arranged
twice a year to promote individual and interdepartmental
competition and increase PA among workers. To reduce
smoking, designated smoking areas were established based
on the advice of the specialist team. In addition, smoking
cessation campaigns were conducted. These interventions
were performed in 6-month cycles.

In this study, the absolute (percent) changes in HDL-
cholesterol were 2.7 mg/dl (4.8%) and -0.6 mg/dl (-1.0%) in
the intervention and control groups, respectively.?” Differ-
ences between the two groups with regard to changes in
serum HDL-cholesterol levels were highly significant. Height-
ened awareness of the benefits of exercise achieved through
environmental rearrangement and health promotion cam-
paigns, particularly those targeting walking, may have
contributed to favourable changes in serum HDL-cholesterol
levels. The smoking cessation rate, defined as abstinence
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Table 1 - Components of a worksite population strategy for controlling the cardiovascular disease.

Nutrition

Physical activity

Smoking

1. Presenting information for a
healthy diet
a. Place stand-type mini-poster presen-
tation on the table weekly:
‘Point of Purchase advertising menu
{POP menu)’
b. Wall posters
c. Website
d. Intra-workpiace newspaper
2. Interventions for the workplace
dining room
a. Assess salt concentration in miso soup

b. Change soy sauce servings
c. Use low-calorie salad dressing

d. Serve healthy menus

e. Disclose nutritional balance of menus
3. Inspect total sales of beverages

a. Grocery store in the workplace

b. Vending machine in the workplace

1. Presenting information for
physical activity
c. Place stand-type mini-poster
presentation on the table weekly:
‘Point of Purchase advertising menu
{POP menu)'
a. Wall posters
b. Website
c. Intra-workpiace newspaper
2. Campaign for increasing physical activity

a. Self-recorded diary for physical activity
‘active point campaign’

b. Lecture on ‘active walking'
c. Lecture on ‘stretching’

d. Sport events in the workplaces

3. Installation of areas or tools for walking
a. Construct walking paths in

the workplaces
b. Create maps for walking in or near

the workplaces
c. Distribute pedometers to all workers

1. Presenting information for
smoking cessation

d. Place stand-type mini-poster
presentation on the table weekly:
‘Point of Purchase advertising menu
{POP menu)’

a. Wall posters

b. Website

c. Intra-workplace newspaper
2. Antismoking campaign

a. Recruit for smoking cessation program,
smoking cessation program done by
clerical staff ‘without nicotine
replacement’ ‘with nicotine gum' smoking
cessation program done by medical staff
‘with nicotine patch’

b. Lecture on ‘stop smoking'

c. Lecture on ‘promotion of smoking area
designation’ for managerial workers
3. Advise reconstruction to promote
designated smoking area
4. Inspect designation of smoking areas

4. Interventions for the household
a. Provide health education for the
person who cooks
b. Present healthy menus for
the househeld

from smoking for the preceding six months or longer, was
assessed at 36 months after the baseline survey using a self-
administered questionnaire; this rate was significantly higher
in the intervention than control group (12.1%, vs. 9.4%,
respectively).”? The study also suggested that designating a
smoking area may be effective for preventing DM;** this
measure can be implemented at workplaces where the
prevalence of smoking is high. In the real-world setting,
however, recent budgetary constraints may prohibit general-
ization of these health-promoting activities across all occu-
pational settings in Japan.

Residual problems and future direction
for solutions

As previously discussed, several health laws and programs
have been demonstrated to be effective in preventing CVD
among workers in Japan. In April 2008, the Ministry of Health,
Labour and Welfare implemented a new strategy for
preventing CVD not only in community dwellers but also in
worksites in Japan.”” Under this new system, measures for
preventing CVD and diabetes such as screening for the

38

metabolic syndrome (MetS) and subsequent lifestyle modifi-
cation are available to all citizens (Table 2). Measurement of
waist circumference was introduced as an additional item in
health checkups. Cardiovascular risk factors are often clus-
tered with abdominal fat accumulation, which has resulted in
a high incidence of CVD.?*% Previous cohort studies in Japan
have suggested that CVD risk factor clustering was strongly
associated with CVD,?” 2 which has also been correlated with
increased medical expenditures.®® We believe it is feasible to
focus on MetS in the worksite, as demonstrated in a recent
urban cohort study which showed that applying a standard
MetS definition is useful for detecting high-risk individuals,
particularly in the middle-aged population, but not in the
elderly.”® MetS screening rates over the past five years,
however, has been very low (i.e. less than 35%), especially
among small scale companies, self-employed individuals,
farmers, fishermen, and other similar workers.

The health status of workers in small companies is
relatively poor compared to that of workers in large compa-
nies. In 1986, Miyake® found that the proportion of persons
who checked their BP annually decreased commensurately
with the size of companies participating in the survey. In
1992, Hirai et al*® examined the relationship between HTN
and company size and found that in a total population of
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Table 2 - Current check-items for annual health check in
worksite.”

1. Investigation of anamnesis and work history

2. Examination for the presence of subjective and

objective symptoms

3. Examination of height, weight, abdominal circumference,
eyesight, and hearing

4. Thoracic X-ray examination and sputum examination

5. Blood pressure measurement

6. Anemia examination (hemoglobin, erythrocyte count)

7. Hepatic function (AST, ALT, y-GTP)

8. Blood lipid levels {LDL cholesterol, HDL cholesterol, triglyceride)
9. Blood sugar level

10. Examination for the presence or absence of sugar and protein
in the urine

11. Electrocardiography

Abbreviations: ALT, alanine transaminase; AST, aspartate amino-
transferase; y-GTP, gamma glutamyl transpeptidase; HDL, high-
density lipoprotein; LDL, low-density lipoprotein.

* Prescribed by Article 44 of the “Ordinance on Industrial Safety and
Health” since 2008 when nationwide screening for metabolic
syndrome was introduced.

89,299 men, the prevalence of HTN was significantly higher in
those working in small-scale companies compared to that in
workers from large-scale companies, irrespective of business
type. Similarly, the prevalence of HTN was significantly
higher in women employed in small-scale companies for
some categories of business. Yamataki et al** also surveyed
6,480 workers of a Japanese steel company and various
subcontractors who received health checkups in 2003 and
noted a significant trend for a higher prevalence of DM and
HTN in smaller companies. A large study™® of 9,833 companies
employing a total of 436,729 workers showed that the age-
adjusted percentages of male workers in small scale compa-
nies (i.e. <49 employees) with HTN, impaired glucose toler-
ance, and obesity were 8.5, 5.0 and 3.5%, respectively, which
were higher than the respective percentages in companies
with >50 employees. These findings may be explained by the
“Industrial Safety and Health Law,” which requires an
occupational physician to be assigned to companies with at
least 50 workers.

Above-mentioned studies have also suggested that socio-
economic status, including educational level, and control of
CVD risk factors may be poor in workers in small-scale
companies. A demographic finding in modern society is the
inverse association between socioeconomic status and
mortality.***” The Jichi Medical School (JMS) cohort investi-
gated mortality risks in relation to occupational category and
position among Japanese workers.>® A total of 6,929 Japanese
workers aged 40 to 65 years (3,333 men and 3,596 women)
from 12 rural communities across Japan were followed over
10 years. Among the men employed in blue-collar jobs, all-
cause mortality was increased compared with that in white-
collar workers [hazard ratio (HR): 1.64, 95% CI 1.10-2.45]. Men
in blue-collar jobs also showed a tendency for a higher risk of
mortality associated with CVD compared with those in white-
collar jobs, but the difference was not significant (HR: 1.84,
95% CI 0.69-4.89). On the other hand, when stratified by
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occupational category, non-managerial women in blue-collar
jobs exhibited a reduced risk for CVD mortality risk compared
with managerial women (HR: 0.15, 95% CI 0.03-0.81). However,
non-managerial women in white-collar jobs had a non-
significant increase in the risk for CVD mortality compared
with managerial women (HR: 2.34, 95% CI 0.25-21.87). Based
on these findings, the authors concluded that socioeconomic
disparity, as defined by occupational category, was related to
the risk of all-cause mortality among Japanese men. Further,
a potential interaction may exist between occupational
category and position with regard to CVD mortality among
Japanese women.

The Industrial Safety and Health Law, which is applicable
to all companies irrespective of size, mandates employers to
offer health examinations to employees. Whereas employers
failing to comply are subject to criminal punishment, there is
no criminal punishment for non-compliant employees. Fur-
thermore, it is difficult for the Labour Standards Inspection
Office to identify employers at each worksite who violate the
law and ordinance due to a shortage of officers. A practical
solution is to raise the knowledge level of employees in small
companies with regard to health and to inform them of their
right to receive healthcare services.

The Ministry of Health, Labour and Welfare promotes the
“National Health Promotion Movement in the 21st Century
(Health Japan 21),” which aims to reduce the number of
premature deaths, prolong healthy years of life, and improve
people’s quality of life since 2000.%° In 2013, this campaign was
updated as ‘Health Japan 21 (the second term).’ In this program,
primary and secondary prevention of NCDs is defined as a
major goal, which ultimately aims to reduce gaps in health
status among the Japanese population. Concerning CVD, one
goal is to decrease the age-adjusted mortality due to stroke and
CAD; this may be successfully accomplished by controlling
major risk factors, including HTN, dyslipidemia, DM, and
smoking. A 4-mmHg reduction in the mean systolic BP of the
total population may be considered a quality indicator for
controlling HTN, which plays a key role in reducing CVD. This
decrease is expected to be accomplished by reducing salt intake,
obesity, and high-risk drinking while increasing the intake of
vegetables and fruits, PA (by increasing the daily number of
steps) and medical treatment of individuals with HTN. Except
for medication, most methods for decreasing BP consist of
lifestyle modifications. As noted, some high-risk individuals
may receive health guidance through MetS screening; however,
it is more difficult to manage the majority of the population
without MetS.

Therefore, a ‘population strategy,” such as that pioneered
by Geoffrey Rose’®® and presented here, offers a potential
approach to overcoming the challenges arising from the low
rates of MetS screening and poor health of workers in small-
scale companies. Further, this strategy serves to promote and
support the goals of Health Japan 21. Clearly, the effectiveness
of activities conducted in a high-risk strategy, such as
providing health guidance to improve MetS, may also be
strengthened and broadly supported by a population strategy.
Therefore, implementing a combination of high-risk and
population strategies in the workplace may be effective in
improving lifestyles and controlling CVD risk factors in the
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working population. However, although practical methods,
such as MetS screening, for a high-risk strategy exist,
pragmatic approaches to a population strategy are still
under development in Japan.
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