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New Strategy on Prevention and Control
of Noncommunicable Lifestyle-Related
Diseases Focusing on Metabolic Syndrome
in Japan

Shunsaku Mizushima and Kazuyo Tsushita

Abstract A new strategy on prevention and control of noncommunicable
lifestyle-related diseases focusing on metabolic syndrome, comprising mandatory
health assessment and a lifestyle modification advice program aimed at reducing
obesity, was undertaken in 2008 by health insurers for the 40-74-year-old insured
population, in accordance with a new law of health care access for the aged
enforced in 2008. In the standard Health Assessment and Lifestyle Modification
Advice Program, the risk is stratified in four determined by the results of health
checkups and questionnaires. Accordingly, health information, motivational advice
on lifestyle modification, and an active Intensive Lifestyle Modification Program
are offered depending on individuals’ assessed health risk. The Ministry of Health,
Labor and Welfare of Japan estimate that the percentage of the population who
would need support offered by the new program is 36.4% of 40-64-year-old males
(11.8% motivation support, 24.6% Intensive Lifestyle Modification Program),
27.6% of 65-74-year-old males (motivation support only), 16.2% of 40-64-year-
old females (10.2% motivation support, 6.0% active support), and 15.2% of
65-74-year-old females (motivation support only), i.e., approximately twice as
many males as females.
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1 Imtroduction

Japan was ranked best in the world for longevity, disability-adjusted life-years,
and quality-adjusted life-years in the World Health Report 2000. In striving to
achieve a still healthier nation, Japan has been conducting a population-based
national health promotion strategy known as ‘“Health Japan 21" (Kenko Nippon
21) since 2000, which consists of 70 targets in seven fields, following on from
the First Japan Health Promotion Activity (1978) and the Second Health Promotion
Activity (1988). Also, Japan has conducted several strategies for the prevention
and control of noncommunicable diseases through secondary prevention activ-
ity, such as periodical health checkups; screening for hypertension, diabetes, and
dyslipidemia; and use of electrocardiograms and chest X-rays to assess indi-
viduals’ health risk for cardiovascular diseases such as stroke and ischemic heart
disease.

The Ministry of Health, Labor and Welfare conducted a systematic registration
to offer this opportunity to the whole populations. Insurance providers have thus
offered checkups for noncommunicable lifestyle-related diseases based on the
Health Insurance Law, employers have provided employees with physical checkups
based on the Industrial Safety Health Law, and local municipal authorities have
conducted checkup regimes for citizens aged 40 years or over based on the Laws
of Health and Medical Service for the Aged.

Historically, Japan has successfully conducted primary and secondary prevention
measures for the prevention of stroke, mainly of hemorrhage type caused by poor
diet and hypertension, which was the leading cause of death from 1960 until 1980.
Nonetheless the most recent results of interim assessment of Health Japan 21 show
an increase in the number of diabetic patients and borderline obesity (in males,
20-60 years old), a decrease in intake of vegetables, and a decline in walking on a
daily basis.

A new mandatory health assessment and lifestyle modification advice program
focusing on metabolic syndrome was begun in 2008 by health insurers for the
40-74-year-old insured population and their dependents in accordance with a new
law of health care access for the aged enforced in 2008. In the standard Health
Assessment and Lifestyle Modification Advice Program the risk is stratified in
four ranks, determined by the results of physical checkups and questionnaire.
Accordingly, depending on individuals’ assessed health risk, they are offered
health information, motivational advice for lifestyle modification, and an Intensive
Lifestyle Modification Program.

The Ministry of Health, Labor and Welfare has estimated the percentage of
the population needing support offered by the new program to be 36.4% of
40-64-year-old males (11.8% motivation support, 24.6% active support), 27.6%
of 65-74-year-old males (motivation support only), 16.2% of 40-64-year-old
females (10.2% motivation support, 6.0% active support), and 15.2% of 65-74-year-
old females (motivation support only), indicating the number of males to be about
double that of females.
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2 Outline of Measures for New Lifestyle-Related
Diseases in Japan

According to the interim summary of the “Orientation of Lifestyle-Related Diseases
Measures in the Future” initiated by the Health Science Council Community-Based
Health Promotion Nutrition Task Force (September 15, 2005) [1], the following are
the future tasks for the control of lifestyle-related disease.

e Improvement in the method of determination of potential diabetic patients and
their lifestyle modification advice

e The need for evidence-based assessment and modification advice

o Improvement in quality of health assessment and lifestyle modification advice

o Proposals for concrete national health strategies and programs

e Development of a data management system to monitor current situations and
measure evaluations

For overall improvement it is necessary to foster the measures and meet the issues
above with new methodology, building upon the outcomes of past activities. The
summary also points out the importance of the population approach [2], which
applies these measures across the whole of Japan. Thus the orientation of the promo-
tion of health care and nutrition relies on an effective combination of the population
approach and a high-risk approach anchored in health assessment and guidance.
The contents of this summary are reflected in the expert commission for the
New Health Assessment and Lifestyle Modification Advice Program [3] held in

July and August, 2005, arranged by Ryozo Nagai, the director of University of
Tokyo Hospital.

2.1 Lifestyle-Related Diseases Measure Based on Health
Insurance Reform

The government and ruling parties committee on Health Insurance Reform held on
December 1, 2005 announced the measures for lifestyle-related diseases as the
action plan for Health Insurance Reform.

o

Clarification of insurers’ role regarding prevention of lifestyle-related diseases
Development of efficient and effective mandatory assessment and guidance for
the insured and their dependents

Standardization of efficient guidance as a national program

Based on Health Insurance Reform, insurers are required to provide 40-74-year-
old insured persons and their dependents with assessment and lifestyle modification
advice. The purpose of the measure (or policy) is to decrease by 25% patients and
Potential patients with lifestyle-related diseases such as diabetes and by 2015 as
compared to 2008, and to control the increase in (or save on) health care spending
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in the mid and long term. To accomplish these purposes, insurers must conduct
efficient assessment and offer lifestyle modification advice. Therefore, the important
tasks are development of a standardized program, systematic management of data,
and establishment of a baseline for commissioned works.

In 2008, based on the Law of Healthcare Access for the Aged, which followed
and revised the aim and purpose of the Law of Health and Medical Services for the
Aged and the Health Promotion Law, a new health assessment and lifestyle modi-
fication advice program and several measures for lifestyle-related diseases was
initiated for the insured population and their dependents who are 40-74 years old,
headed by insurers as responsible organizations.

3 Standardizing Health Assessment and Lifestyle
Modification Advice Program

The expert committee on metabolic syndrome held in April 2005 (headed by Yuji
Matsuzawa, the director of Sumitomo Hospital) determined the concept of meta-
bolic syndrome and the diagnosis criteria. To address diabetes and its potential
patients, it was decided that it was necessary to develop a new standardized health
assessment and lifestyle modification advice program, implementing the new
concept of metabolic syndrome.

Intensive work on a detailed study of a standardized health assessment and life-
style modification advice program, data management, and the baseline for commis-
sioned works was conducted by the committee in 2006, headed by Shigeru
Hisamichi, the manager of hospitals in Miyagi prefecture. A provisional plan was
proposed for the program. Later In April 2007, the committee announced its plan
for the standardized program building upon preparatory measures conducted in
Chiba, Toyama, Fukuoka, and validations of related study groups.

At this stage, the committee revised the plan in order to implement the new
concept of evidence-based metabolic syndrome. Also, they initiated implementa-
tion of the criteria to stratify patients into four ranks according to the degree of risk
factors with regard to lifestyle-related diseases. It was recommended that appropriate
advice such as information services, motivational support, and active support be
provided for patients. Especially for potential diabetics, the advice on lifestyle
improvement would be emphasized. In this program, “specified health guidance”
includes both motivational support and active support.

3.1 The Components of Health Checkups

For this new assessment system, the components of a checkup are chosen in order
to determine whether patients have lifestyle diseases such as diabetes and metabolic
syndrome and related conditions (Table 1).
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Table 1 Components of the health checkup program
1. Required items
Questionnaire (history of drugs, smoking, etc)
Physical measurement (height, weight, body mass index, AC)
Physical examination
Blood pressure
Blood test
Lipids (triglyceride, HDL cholesterol, LDL cholesterol)
Blood sugar (FBS or HbAlc)
Hepatic function (GOT, GPT, y-GTP)
2. Detailed items
Electrocardiogram
Fundoscopy
Anemia test (RBC count, hemoglobin, hematocrit)

Conducted for a condition determined at a physician’s discretion
AC abdominal circumference, HDL high-density lipoprotein, LDL
low-density lipoprotein, FBS fasting blood sugar, GOT glutamate
oxaloacetic transaminase, GPT glutamate pyruvate transaminase,
¥GTP gamma-glutamyl transpeptidase, RBC red blood cells

The new assessment system for the determination of metabolic syndrome intro-
duced measurement of abdominal circumference. Blood pressure is to be measured
according to the averaged value of double measurements. In addition, the procedure
of blood pressure measurement should conform to the “Cardiovascular Preventive
Handbook™ (Hoken-Dojin-sha) [4] published by the Japanese Association for
Cardiovascular Disease Control (JACD).

3.2 Selecting and Ranking the Patients

In the new advice program, the patients are ranked according to their risk factors for
lifestyle-related diseases. After determination of ranking, patients are provided with
advice comprising the components Information Service, Motivational Advice for
Lifestyle Modification, and the Intensive Lifestyle Modification Program (Fig. 1).
The Information Service for maintenance and improvement of health or appropriate
lifestyle is offered to those who have no risk factors. Motivational Advice for
Lifestyle Modification is offered to those who have a few risk factors. For those who
have multiple risk factors, physicians, public health nurses, and registered dietitians
would aggressively conduct the Intensive Lifestyle Modification Program (3-6 month
assignment) and support participants in improving their lifestyle, including factors
such as physical activity, diet, and smoking cessation (Table 2). '

Specifically, the participants noted in step 1 are those who have a waist circum-
ference above standard (male 85 cm, female 90 cm) or who have a body mass index
higher than 25 kg/m?. Participants are considered as step 2 if they have risk factors
regarding blood sugar, lipids, and blood pressure, and if they are smokers. For step 3,
Patients are classified according to the results of steps 1 and 2.
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Step 1

e Waist circumference M = 85cm, F = 90cm — Case(1)
o Waist circumference M<85cm, F<90cm, but Body Mass Index= 25 —» Case(2)

Step 2
1) Fasting Plasma glucose FPG=100mg/dl and/or HbAlc= 5.2%
2) TG and HDL TG=150mg/dl and/or HDL = 40mg/dl
3) Blood pressure SBP=130mmHg and/or DBP=85mmHg

4) Smoking (counted only for those who have 1 risk or more from 1)-3) )

Step 3

Case (1) Additional risks at Step 2
2=  Intensive Lifestyle Modification program
1= Motivation Up Advice for Lifestyle Modification
0= Information Service

Case (2) Additional risks at Step2
3= Intensive Lifestyle Modification program
lor 2 Motivation Up Advice for Lifestyle Modification
0= Information Service

Fig. 1 Classification of participants for the Lifestyle Modification Program

Table 2 Intensive Lifestyle Modification Program: list of intervention

points

Support type Time Points
Interview and consultation 5 min 20
Group working 10 min 10
Phone call A (consultation) 5 min 15
Phone call B (only encouragement) 5 min 10
e-mail A (consultation) Interactional sequence 40
e-mail B (only encouragement) Interactional sequence 5

In step 4, patients in step 3 who correspond to any of the following are offered
only motivational support, considering the priority of specified health guidance:

1. Patients who are already affected by lifestyle-related disease and have been on
medication should not be included this program over again.

2. Younger elderly patients (65-75 years) who need the Intensive Lifestyle
Modification Program are to be offered Motivational Advice for Lifestyle
Modification.
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4 Lifestyle Modification Program

Three programs for lifestyle modification are provided by health insurers based on
a standardized program developed by the Standardizing Health Assessment and
Lifestyle Modification Advice Program committee.

1. Information Service

Target:  Those with fewer risk factors
Aim: To deliver information to prevent lifestyle-related diseases
Contents: General information on health and metabolic syndrome

2. Motivational Advice for Lifestyle Modification (once)

Target:  Premetabolic syndrome (MetS)

Aim: To motivate pre-MetS individuals to lose weight in order to prevent pro-
gression of MetS

Contents: Feedback on individual results of health checkup; give information about
MetS; encourage patients to set goals to be achieved in 6 months; make

plans that can be implemented, such as diet and/or physical exercise and/
or quit smoking

3. Intensive Lifestyle Modification Program (3-6-month course)

Target: ~ Metabolic syndrome, pre-Mets + smoking habit

Aim: To help patients to reduce visceral fat and to acquire self-control skills

Contents: Basic plan for Motivational Advice for Lifestyle Modification and
Intensive Lifestyle Modification Program, with 180 Points or more dur-
ing 6 months (Table 2)

S Preliminary Calculation of Persons Who Would Need
Support Offered

Table 3 shows the 2004 estimation of persons who would need support offered, as
calculated by National Health and Nutrition Examination Survey by the Ministry of
Health, Labor and Welfare and the Strategic Measures Program for Metabolic
Syndrome. According to this survey the number of patients needing support would
be 36.4% 40-60-year-old male patients (Motivational Support 11.8%, Active
Support 24.6%), 27.6% 65-74-year-old male patients (Motivational Support only),
16.2% of 40-64-year-old female patients (Motivation Support 10.2%, Active
Support 6.0%), and 15.2% of 65-74-year-old female patients (Motivational Support
only). The estimated number of males is double that of females.

TO meet the purpose of the program, which is to decrease the number of affected
Patients to the national targeted value for 2011, each insurer should develop the
System to conduct efficient assessment and lifestyle modification advice in line
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Table 3 Estimation of persons who need Lifestyle Modification Program

Motivational advice Intensive Lifestyle

for lifestyle Modification Total
Age (years) modification (%) Program (%) (%)
Male
40-64 11.8 24.6 36.4
65-74 27.6 - 27.6
40-74 15.5 18.8 34.3
Female
40-64 10.2 6.0 16.2
65~-74 15.2 - 15.2
40-74 11.5 4.5 16.0
Male and female
40-64 11.0 15.2 26.2
65-74 21.0 - 21.0
40-74 134 11.5 24.9

Estimated by National Health and Nutrition Examination Survey 2004 by
the Ministry of Health, Labor and Welfare and Strategic Measure Program
for Metabolic Syndrome

with the health consultation rate and completion rate for support programs for the
insured and their dependents, or with an evaluation figure based on (potential)
patients with metabolic syndrome.

Patients will be encouraged to realize their health status based on the results of
health checkups, and be further encouraged to understand the relationship between
lifestyle (diet, exercise, and so forth) and bodily function and metabolism.
Therefore, an effective program would enable patients to change the habits that lead
to lifestyle-related diseases. The assessment of the measures for lifestyle-related
diseases including health checkups and support programs for the insured and their
dependents should be conducted objectively by using data such as those given
above, database registration, consultation rate, completion rate of support programs,
and the improvement rate for metabolic syndrome.

Further, to enable patients to maintain healthy lifestyles after finishing the support
programs, it is important to support patients by utilizing a population-based
approach for various resources.

6 Conclusion

In the future, insurers will be in charge of conducting health assessment and
lifestyle modification advice based on a new standardized program. Since it is
estimated that a great number of people would become involved in this new
program, it is assumed that outsourcing to private companies would be encouraged.
Therefore, it is crucial that an effective program be developed to encouraging
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Table 4 Evaluation of health assessment and Lifestyle Modification Program

Medical expenditure by using receipt/consultation rate/executing rate of
health advice

Population approach/importance of the interdisciplinary or time-oriented
quantitative assessment in line with diversity of sex and age

Degree of necessity for improvement of lifestyles (high, middle, low)

Improvement rate of metabolic syndrome

patients to improve their lifestyles and to establish an appropriate evaluation
system. Within this new system it is also important to pay attention to aspects of
metabolic syndrome (Table 4).
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The three- to four-decade lag between peak in smoking prevalence and subsequent peak in
smoking-related mortality was a major factor affecting public awareness of the substantial
health hazards of tobacco use in developed countries (Lopez et al., 1994). This factor may be
applicable to periodontal disease if this disease is chronically affected by smoking epidemic.
We searched the literature electronically and plotted the number of journal articles on
association between smoking and periodontal disease with the trend in cigarette
consumption (for example, in the USA) and expected trend in periodontal disease epidemic
due to smoking by the year group (Fig. 1). Both peaks of expected trend of the disease and

the number of journals stand closely in the 1990".
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Fig. 1. Application of a descriptive model to the association of increase in smoking

prevalence and smoking-related mortality with expected trends in smoking-attributable

periodontal epidemic disease. The number of journal articles regarding smoking and

periodontal disease followed the increase.

If this factor had been applied at an earlier stage in the series of periodontal research,
practice of smoking cessation intervention in dental settings might have been more active.
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The lag between the cigarette-smoking epidemic and epidemiological findings on the
association of smoking with periodontal disease may have delayed public awareness of this
association. Nevertheless, it is now well known that smoking is an independent risk factor
of periodontal disease and influences the prognosis associated with periodontal treatments.
The validated association in the epidemiologic literature should be biologically plausible,
since evidence supporting a causal association between smoking and periodontal disease
has accumulated from clinical and basic studies over the past two decades. The underlying
mechanism whereby smoking modulates components of the existing etiology of periodontal
disease (Page & Kornman, 1997) has been largely clarified (Fig. 2). Though smokers are
more susceptible to periodontal disease than non-smokers, bleeding on periodontal probing
is less apparent in smokers than in non-smokers. The mechanisms underlying suppression
of signs of clinical inflammation in smokers are under consideration for future studies.

The traditional oriodentitie. ")

Clinical signes of disease }
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Fig. 2. Mechanisms by which smoking affects periodontal disease based on four components
of the traditional pathogenesis of human periodontitis.

Environmental and acquired risk Factors and penetic risk factors |

Smokers exhibit more periodontal tissue breakdown than non-smokers. These findings are
based on the adjustment for confounding factors that are associated with periodontal
disease and smoking. The underlying mechanisms include dysfunction of gingival
fibroblasts, a decrease in microcirculatory function, and immune system deficiency. The
more severe periodontal destruction in smokers than in non-smokers is attributable to
impaired ability to repair damaged tissue rather than direct tissue damage.

Deeper understanding was provided by recent progress in molecular and genetic
approaches (Ojima & Hanioka, 2010). Smokers exhibited overproduction of inflammatory
molecules and suppression of anti-inflammatory molecules, thereby leading to
inflammatory destruction of connective tissue and alveolar bone. Very recent studies using a
novel method of bacterial identification revealed bacterial involvement in this process and
provided an explanation of the connection between smoking and periodontal tissue
breakdown in terms of pathogenic periodontal microorganisms.

The results of epidemiological and basic studies have led to periodontal disease now being
considered a disease group in which there is sufficient evidence to infer its causal
association with smoking. Special attention should be given to the treatment outcomes of
periodontal disease in smokers. A negative response to periodontal treatment is consistently
reported (Heasman et al., 2006). A more frequent recurrence of periodontal disease in
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smokers than in non-smokers during periodontal maintenance was demonstrated
(Carnevale et al., 2007). Evidence regarding the effects of smoking on periodontal disease
and treatment indicates that smokers lose more tooth-supporting tissue than non-smokers.
These effects lead to more rapid loss of tooth-supporting tissue in smokers than in non-
smokers. An association between smoking and tooth loss during the periodontal maintenance
period has recently been demonstrated (Chambrone et al., 2010). The number of journal
articles on the association between smoking and tooth loss, as well as periodontal disease, has
increased globally (Fig. 3), and evidence regarding the effect of smoking on tooth loss has
accumulated. However, these reports are apparently limited to developed countries, possibly
as a result of the lag between the smoking epidemic and occurrence of periodontal disease.
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Fig. 3. Number of epidemiological articles addressing the association of smoking with
periodontal disease, tooth loss, and dental caries in six WHO regions. The articles were
extracted from MEDLINE in 2009 by searching for journal articles on periodontal disease,
tooth loss, and dental caries by combining the key words “smoking” or “tobacco,” and
“periodontal disease” or “periodontitis,” “tooth loss,” and “dental caries,” respectively.

A literature review of observational studies suggests that the evidence supporting a causal
association between smoking and tooth loss is strong (Hanioka et al., 2011). Intervention for
smoking cessation is an important practice not only for the prevention and treatment of
periodontal disease but also for various important oral functions that may depend on the
number of existing teeth. Several treatment modalities for tobacco dependence have been
considered in the dental setting.

2. Epidemiological evidence

2.1 Periodontal disease and treatment

Effects of smoking and smoking cessation on periodontal disease and treatment responses
were examined in observational studies. Data on the effects of adjunctive medications on
treatment response in smokers were inconclusive. Benefits of smoking cessation in
periodontal treatment were addressed recently.
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